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The Modern Single-Phase Railway Motor. 


IG i 
SOME OF ITS CHARACTERISTICS. 


By ANDREW STEWART, AYLELE. 


N actual practice the stopping and field due to the armature is in the direc- 
reversing of the electric current tion of the brokenarrow. The field due 
in the coil under commutation is to the compensating coils, denoted by 
simplified by two methods: one the double-headed arrow, is exactly 

is by reducing the number of turns opposite to the armature reaction, and, 
connected to the commutator segment therefore, tends to neutralise it. 
to the smallest possible amount—often The most usual diagram used to 
in single-phase motors only one—which illustrate the compensated single-phase 
is equivalent to reducing the weight of series motor is shown (Fig. 4), where A 
a flywheel ; the other by compensating is the field magnet coil, B,the armature, 
coils, which, by neutralising the arma- and C the compensating coil, the latte1 
ture reaction, to a large extent prevents being shown at right angles to the field 
distortion of the field magnetism, and coil for the reason already indicated 
so allows the small amount of field ; 
magnetism which is available at this 
point, to reverse the current in tl 
coil under commutation as quickly 
easily as possible. 

Fig. 3 shows the relative position of 
the field magnet /, the armature A,and 
the compensating coil C. It will be 
apparent from this that the magneti 
field due to the field magnet lies in the 
direction of the heavy arrow, while the 
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FIG }. DIAGRAM OF COMPENSATED SERIES 
MOTOR, SHOWING LOCATION OF COM- 


PENSATING COILS IN POLE FACE, 


It will be noticed that this compensating 
winding is wound across the pole face 
on the field magnet, and is in this 
instance short-circuited on itself for a 
reason which will be explained later. 

It illustrates the general arrangement 
of the single-phase series motors as made 
by the Westinghouse and Siemens- 
Schuckert Companies. The General 
Electric Co., of United States, America, 
also use this type of single-phase railway 
motor, but the British Thomson- 
Houston Co., who are to some extent 
allied with the American General Elec- 
tric Co., use a different type of single- 
phase motor, which will be described 
shortly. 

It should be pointed out here that 
uthough the diagram (Fig. 3), shows 
the current passing through the field 
magnet coils, then through the armature 
ind subsequently through the compen- 
ating coils, there are alternatives to 
this. Figs. 4 and 5 show these. The 
first shows diagrammatically an early 
type of compensating coil consisting of 


the compensating coils already shown 
Fig. 3), short-circuited on  them- 
selves and in no way connected to the 


supply circuit. Such a coil would have 
urrents induced in it due to the varia- 
tions of the current and magnetic field 
in the field magnet; indeed, it would act 
just as the secondary coil of a trans- 
former, the field magnet coil being the 
primary. Fig. 5 shows the compensating 
oil connected in shunt to the armature 
ind field magnet. These alternative 
methods do not alter the principle 
inderlying the apparatus, being merely 
other methods of supplying current to 
the compensating coils. Fig. 5 has been 
adopted by Messrs. Siemens-Schuckert 
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with the addition of resistances in series 
with the armature coils and the com- 
mutator bars. Such motors are used on 
several European railways, the line from 
Murnau to Ober Ammergau already men- 
tioned, and on some of the locomotives 
on the Swedish State Railways*. 

The compensated repulsion motor is, 
perhaps, the motor which has received 
most attention from English electrical 
engineers; it differs in many important 
respects from the compensated series 
motor. 

This motor bears some resemblance 
to the series motor, inasmuch as some 
current may pass through the armature 
directly from the field magnet. In 
addition the motor is provided with a 
pair of brushes set at right angles to 
the usual brushes, through which the 
armature current passes. ‘These brushes 
introduce the modifying feature which 
serves to distinguish this type of motor 
from its simpler rival. 

Fig. 6 shows the connections of this 
motor, A being the armature, P the field 
magnet, and JD the short-circuiting 
brushes. This type of motor was 
evolved by Messrs. Winter and Eich 
berg, and is made by the British 
Thomson-Houston Co. in England, and 
The Allgemeine Elektricitats Gesell- 
schaft in Germany. They are especially 
interesting, as they will be used on The 
London, Brighton and South Coast 
Railway electrification scheme, and ar« 
in use on the Swedish State Railways, by 
the Altona Railway Board at Hamburg, 
and many other lines, 

The principle on which these motors 
work is derived from the elementary 
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fact that a current carrying coil of wire, 
if suspended between the poles of an 
electro magnet excited by an alternating 
current, tends to set itself so that it 
embraces no lines of magnetic force; 
that is, it will set up a field of its own 
which will be repelled by the field due 
to the magnet, and as the latter is, of 
course, constantly changing, due to the 
alternating nature of the current, the 
coil is constantly moving out of the field 
so created. 

The current in the armature is not 
necessarily supplied to it by any external 
connection, but may bea simple machine 
with an externally excited field, F, and 
an armature A, having brushes which 
ire connected together as shown (Fig. 7 
but with no connection to the source of 
supply. It should be explained that the 
action of a repulsion motor so connected 
is analogous to some extent to anordinary 
induction motor; indeed, Mr. V. A. Fynn, 
in his paper to the Institution of Elec- 
trical Engineers, has termed the repul- 
sion motor a series induction machine, 
and in so doing he has coined a term 
more correctly descriptive of the type 
than that usually applied. 

The action of the alternating field in 
the fixed part of the motor at F (Fig. 7) 
is to induce a current in the windings 
on the armature A. This current will 
tend to make the armature coils below 

























the pole p-eces of the field magnet move 
out of the influence of the magnetic field 
set up by the current in the field coils, 
this process bringing another group 
within the sphere of the magnetic field, 
which is in turn driven out, so that 
there is a continuous movement of the 
armature coils out of the influence of the 
field magnet poles. 

Repulsion motors of this type have 
the advantage that, as no line current 
enters the armature, high line pressures 
may be used withcut transformation ; 
no troubles due to sparking at the com- 
mutator will be experienced, and the 
field magnet windings being fixed, and 
therefore more easily insulated, can 
easily carry high line pressures which 
would not only be a source of trouble 
but of weakness if allowed on the 
armature. 

Such a machine may have its speed 


varied by simply moving the brushes 
round the commutator. It has, how 
ever, the inherent defect that it has a 
low starting torque, and various modi 
fications have been introduced to cure 
this. 

One method of getting over the diff 
culty is to embody the series motor and 
the repulsion motor in one machine, and 
this, or a slight modification thereof, is 
the form in which the compensated 


repulsion railway motor of to-day is 
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frequently found. The connec- 
ns of such a machine have been 


6), and the 
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resembles the series machine 


ramatically 


ag 


ill be apparent while the short-cir- 
lited brushe characteristi of the 
nple repulsion motor are embodied in 
e design his machine is not com- 


the same sense as the com- 


series motor alre ady de scribed, 


but is compensated by the action of the 
hort-circuited brushes. 

\s is well known, the plain repulsion 
l rr such as Nas just been described, 
acts like an alternating current trans 
former ., the field current induces 
the secondary or armature current, and 
the brushes short circuit the latter, 
hence it is analogous to an ordinary 
ilternating current transformer with the 
secondary short circuited. The effect 
of this secondary or armature current 
is to neutralise the self-induction of 


1e field winding, which improves the 
and with it the torque, 
starting. It should be 

the power! factor is 
~pendent upon the self induction of 
apparatus, and that when the self 
onsiderable, a wattless o1 


wer factor, 
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parasitic current flows in the windings 
which does not represent power at all, 
but merely an idle current circulating 
to and fro in the windings, which, whil 
doing no work, makes the current 
read on the ampere meter high, and 
gives the impression that much work is 
being done. The ratio of the true, or 
power current, to the apparent current 
the latter includes, of course, this idle 
current—is designated the power factor. 
The torque is proportional to the true 
and not the apparent current, so that 
the connection between torque and 
power factor will be appreciated. 

These short-circuiting brushes on the 
repulsion motor, by acting as the short- 
circuited secondary of a_ transformer, 
reduce the self induction of the field mag- 
net windings, and so give a machine of 
higher power factor, while the series cur- 
rent gives the machine the high starting 
torque which is characteristic of this 
type of machine. 

We have, however, re-introduced the 
practice of passing the field current 
through the armature. While this is 
quité satisfactory for lines operating on 
low pressures, railway service demands 
high voltages if the requisite economy 

is to be attained. 
This difficulty has been satis 


as 








4 i ~~ fas torily solved by Messrs. 

‘ W inter and Eichberg, who have 

supplied the series armature 

current from a transformer, the 

primary of which is in series 

with the field connection. Fig. 

r Y shows this arrangement where 

i the current from the trolley 

— passes from A to B, first through 
the field coil F then the primary , 

of the transformer 7 to the rail 

e ati = return at B. The secondarie 

; salts of the transformer have taps 

(3 | \ taken off at various points fi 
et 1° the purpose of varying the 


pressure and current passing 
through the armature indepe1 
dently of that in the other parts 
of the motor winding. Thus 
speed control can be obtained 
without the 

inherent to rhe 


loss. of 


powell 


static control. 














Any of the fore 
eoing motors can 
be used on direct 
current circuits of 
suitable pressure 
by simply supply 
ing the direct cur 
rent through the 
trolley wire, and 








controlling it in 

Lt the ordinary way 

erase wi by means of acon- 
Et T - 


troller and _ resis- 
tances. The probable use of direct cur 
rent determines whether or not high 
pressure single-phase currents will reach 
the motor at all. If itisat all likely that 
direct current will be employed, or if 
the train may run over a section of the 
ine operated by direct current, a trans 
former must be introduced between the 


line and the motor which transforn 


the high pressure single-phase current 
down to a lower voltage, usually z to 


6500 volts. When operated on the single- 
phase circuit the motors are frequently 
wound for some voltage near the lower 
limit named, and operated in groups of 
two in series, speed control being 


1 


obtained by varying the pressure on 
the armature by means of taps from the 
secondary of the transformer, as shown 
(Fig. 8). Whena change of supply is 
made, and it becomes necessary to 
operate on direct current, the « urrent is 
switched over to an ordinary direct 
current tramway or railway controiler, 
and the two motors, formerly operated 
in series, are first operated in this 
way, and then switched over to parallel 
as is universal with direct current 
tramway and railway practice to-day. 
The short-circuiting brushes on the 
pen- 
circuited, and the motors become ordin 
ary series direct current machines. 


here is one difference, however, which 


repulsion motors are, of course, « 


need not at this point concern the 
engineer, but which will shortly be 
lealt with, viz., the arrangement 
of the field winding, which is usually 
distributed in several slots per pole, 
instead of the usual winding on poles 
projecting radially inward, such as the 
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usual direct current tramway or railway 


motor. 
Messrs. Bruce, Peebles & Co. have 


modified and to some extent improved 


the * Winter-Eichberg ” art 


reducing the number of brushes on the 


commutator to three. This is effected 


in the case of an ordinary repulsi 
motor, by connecting itas sl own (Fig. ) 
where S is the series field winding, the 
short circuiting brushes on the armature 
1 having an additional connection to the 
other wire of the line. A compariso1 
of Fi with Fig. 6 will make the 
arrangement clear. 


s ( 
~* } 


THE CONSTRUCTION AND PERFORM: 


ANCE OF SINGLE-PHASE RAILWAY 

MOTORS. 

This may closely resemble con 
temporary direct current railway motors, 
or, on the other hand, n ay d ffer widely 
therefrom, and machines exhibiting thi 
remarkable difference have proved 
unlformly Satisiactory ; hence designe! 
have a good deal of latitude when 
approaching the subject. The‘: Westing 


nou e”’ single phase motor isan excellent 


example of the compensated series moto 


ith polar projections just as in a direct 
current motor, while — the opposite 
extreme, the “ Winter-Eichberg ”’ con 


pens ited re pulsion motor which will be 
used on the London, Brighton and South 
Coast Railway, is a gocd example « 

— | 


the type of motor whi a held 


magnet just like the stator, or field 
magnet, of an induction motor, @.¢.. 
having no polar projections, but instead 
having the exciting winding distributed 
in slots round the inner face of the 
stator. 

One reason for the choice of a single 
phase motor with a smooth interior o1 
the field magnet is that such a design 
lends itself well to the construction « 
motors suitable for use on circuits of 
high periodicity. As is well known, this 
question of periodicity (or frequency 
or the number of alternations of the 
alternating current, is one of ome 
importance, and in many cases railway 
that are just developing may find it 
commer ially expe lient to pur hase their 
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power trom some existing power station 
whose supply is not always suited to 
ingle-phase motors. For instance, the 
periodiciti found most suitable for 
ingle-phase motors are between 15 and 
cycles per second, but most electric 
power companies in England and abroad 
have developed their systems with 40 


to 60 cycles, the usual being 50 cycles 
except in the United States of America 
where there are everal important 60 
cvcle ystem While of course it 1 
quite p ble to usea frequency change! 
» that a titable periodicity may be 
obtained, this 1 indesirable inasmuch 
a it impos an additional burden on 
the undertaku in the shape of capital 
are n the apparatu , and losse in 
( yn, | f which are likely to 
r le lway engineers, owing 
ré nye difficulty in) making 
capital already sunk in the system 

Ih ont mnerative 
he nyle-phase motor having no 
polar projection makes possible the 
nt I perpdicit ol 40 to 
( f cycle fhe reason 
{ \ le-phase motor, 
eld } tead of bein l 
ed lantity, varies rapidly, owing to 
{] ul f the alternatin: 
iture of these fluctuation 
\ ( ell | wh, as the general 
| | rnatiny current have 
eX] ded So long a these 
| { } ire compa! tively mall, 
is ft t ; cycles per second 











in the magnetic flux not serious. By 
increasing the periodic ity of the supply 
current, we increase the number ol 
changes in the magnetic field and pro 
vata the speed, if the number of poles are 
ed mu 


kept small; as, however, the s] 
be kept within well defined limits, we 
are confronted with the necessity of 
increasing the number of poles to achieve 
this end, though in so doing we increas« 
the cost while the increase in_ the 
periodicity, by increasing the number ot 
changes in the field magnetism, make 

it essential that the inner ide of the 
held magnet should be as regular a 
possible if magnetic leakage, and con 
siderable eddy currents in the surrouns 


ing motor frame, are to be avoided. 
Thus any increase in _— periodicity 
demandsachange in consiruction, thoug! 
in any case a uniform design without 
polar projection may be desirable in the 
mterests of untlormity in manutacture, 
and for that reason some makers con 
truct single-phase railway motors for 


all periodicities having a field) magnet 


which presents practically a smoot! 
innel urface, resembling in fact the 
armature of a direct-current moto 
turned outside in. 

The field magnet of the first type of 
ingle pha @ motor, V1IZ., a Machine with 
polar projections is illustrated (ig. 10). 
This is a * Westinghouse machine 
having four poles, and a windin 1 o1 
each, just like = the tandard direct 
current ti and railway motor of 


to-day. 





however, one impo! 
tant difference, viz., the face of each 
pole pierced with a number of 
holes, or slots /,in which lies the 
mpensating winding, this and » 
the main winding have been 
hown diagrammatically in Fig. 4, 
ana the object ol! the two win 
In) already «plained. 

Phe armature ol uch a 
machine, which has of course been 
removed, is indistinguishable from 
a tandard direct-current arma 
ture, and requires no comment 

\nexample ofa motor having no 
polar projections on the field mag 


net is the ‘ Winter-Eichberg”’ 
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ch give access to the slot 


which contain the exciting 


heavy convolution seen in 


nsists of a number of wire 
f copper strip, these wire 


he machine is a $O h.p. mot 


the Allgemeine Elektrizit 
aft, and resembles the mot 


il be used on the Lond 


! 
brighton and South Coast Railway. 
een that thi held magi 


really resembles the stator 


tion motor; the effect of di 


the winding in a number 
not materially alter the act 


whine, the effeet of windin 


of fact, broken only by narrow open 


( 


the 
upturned portion of the field magnet 


bars being taped together outside th 
} 


machine illustrated in Tig. 11. Here grouped is just like the more 

e havea field magnet which present direct-current machine, the field ma 
practically a mooth urface to” the netism beim induced by the current 
irmat ure ‘The surface is, as a matter flowing in the wire 

/ / Ip 
> 
British Standard Specification for Portland Cement. 
> 

Pub British Standard Specification reduced. The ading for the 
for Portland cement, Report No. 12, crease of te le strength 1 the me 
has 3 been revised and published. test has been further extended. 4. The 
\m the more Important point maximum final setting time for tl 
which revisions have taken place are “slow setting’ cement has been } 
the followin creased 5. The expansion under tl 

1. The percentage of sulphuric anhy Le Chatelher test has been reduced 
dride \ een htly raised 1 hie Other investigations and experiment 
quantit f cement to be used in_ the are being undertaken by the comunittes 
test for finene and the period for ome of which have reference to a stipu 
hich it | fted have bee peck lation as to the initial settn tin 
ied ile tl residue to be left a ese results, however, may not Le 
leve Tso. by hea been Ne il expect for some time 
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water obtained with the 





It ter Luge bent 
to face a current of wing 
t phere, it may be used te 
e vi tv of flow 
re which a stream of air issuing 
t phere from a vessel unde1 
iv exert upon any surtace with 
nto contact will depend 
nd ipe of the surface, and 
le of incidence. It this stream 
to strike a plain surface at right 
theoret i relation between the 
f re fect ft air and the 
1 ld be expre ed by the 
formul 
H 
I t ay that thi muld be 
en by the pitot tube or faci 
at t th. tthe tacin ra 
L re 11! equly Lient to twice 
a t the pre ure hich wa 
red t ive air the velocity in 
( however, including both 
e by Messrs. Heenan and Gilbert 


f the Russian Mining Comm 


that the air limping upon the 
e pitot tube dos not lose the 
its momentum parallel with the 
tube { t that 
| 
H 
! é that there no stati 
ese t the elocity ll feet per 
espol I t the readi nl 


pit t tube 


certa | for any particular con- 
m Table I. TI will be clearly 
b I ol i practical ¢ xample, 
t be recognised that the exi tence 
itic pre re or any deviation of 
f incidence from a right angle 
t tip will falsity the con- 

di n fi the readi of tl 
thel anometer as a pitot tube, 
| nd in practice that, owing to 
expenditure of power required to 
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in order that the volume of the an 
inder no conditions is the etfective 
the orince, 

Che volume of air discharged throu 


} 


an line of flow a 





parallel wi 





tant velocity along the mean line of fle 


ure producing it; secondly, that the 


it a distance trom the opening eq 
ibout half of its diameter J 
wrder to obtain the effective discharge 
which may be multiplied into the vel 
orresponding to the pressure produ 
n order to obtain the volume dischar 
the ictual area must be multiplied b 
ible co-efficients both of velocity I 


contraction, the co-efficient including | 


vhich may be called the 


initv. The correct 
cients of efflux for various forms of o1 
ave been a matter for mathematical sp 
lation and experimental research fro1 


to time, and the difficulty of arri 


iid as the air used in these expec 


vas discharged trom a gasometer, ane 


up to the diameter given. From ex] 
nents made by the writer it would aq 





TESTING A CENTRIFUGAL FAN. 


Another etl Lot takll readi 

e pitot tube 1 Db use of a dial I 
Luge This was the method adopt 
31 il) LD lik I il cri ol 
ouducted in the yeal ISQg3 al 1 SQ4 
erv accurate resul inayv b btaine« 
nea of a reliable instrument H 

tained the velocity of the effluent 
will be necessary to know the eftective 
ff the orifice from whic the air 1s 1 


charged may be correctly « ilculated, 


for flow equivalent to the full actual area 


iven orifice is largely dependent upot 
character of the latter, and this is du 


the foliowing facts: Firstly, that the di 
tion of the molecules of air is not als 


point of efflux, and consequently, the re 


le than that theoretically due to the pr 











vverated ¢ apacity. 


reliable figures may be realised from 
fact that wuthoritie such a Wi 
Lelong and the Prussian Mining ¢ 
mn differ considerably among the e] 
It would be out of place in this arti 
» reter to the varlou experiment 1} ( 
the different results obtained, but 
veneral results for three different fort 
rifice are given in Ii 5. Ihe 
reliable value appears to be that el 
i circular orifice in a thin plate whicl 
) found by the Prussian Mining Commi 
in their experiments at Breslau to be 
for orifices up to about 16 ins. in diame 


measurements made very carefully checked, 
this value is probably correct for orif hi 
ordinary fan a more or less brief re 
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is apparently been taken to obtain correct 
readings, it has occasionally been found on 
looking into the formula used in working 


out the efficiency of a new design of fan, 
that the kinetic energy remaining in the ait 
j 


after leaving the fan has been added to the 


eful work performed. 


Fig. 6 1s liagrammatic representation 
of a fan under test, in which side and 
facil Luge ire being used, an inlet and 


outlet connection having been fitted to 
the fan in order to allow the pressures and 
air to be measured. First 
assume that the fan as at A (Fig. 6) is 
working with free inlet and outlet—that is 
to sav, that the fan is drawing in air from 
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the atmosphere and discharging it at the 
same pressure—as there is no pressure 
difference at the fan outlet and inlet it is 
obvious that the fan is doing no useful 
work, its efficiency in this case being zero. 

However, the side tip X, placed in the 
inlet connection, shows a_ considerable 
reading which obviously cannot be credited 
as useful work to the fan. The reading on 
the manometer corresponds to the velocity 
head of the air flowing into the fan, the 
latter having the assistance of this amount 
of kinetic energy. The correct static water 
gauge in this case will be given on the 
facing gauge Y, which is turned to meet 
the inflowing current of air, and as pre- 
viously shown, the air impinging against 
this tip will exactly neutralise the vacuum 
due to the velocity head, and the true static 
water gauge set up by the fan will be 
correctly given as zero. 

Assume that the temperature of the air 
is 62° F., and that the reading on the side 
gauge X is half an inch, the velocity corre- 
sponding to this reading will be found in 
the table to be 2,830 ft. per min, and if the 
effects of induction be entirely neutralised 
by the form of tip used, this will be the 
velocity of the air flowing into the fan. 

\ssume the co-efficient of influx at the 
entrance to the inlet tube to be °83, and its 
sectional area 2 sq. ft., the volume of air 
drawn into the fan per minute will be 
2830 x *83 = 4697°8 cub. ft. 

lurning now to the discharge box, as there 
is no static pressure, the side gauge X will 
not register any displacement. The wate1 
gauge Y, however, which has a side tip 
connected to one of its legs, and a facing 
tip to the other leg, shows a certain dynamic 
head to exist. As the fan is passing 
4697°8 cub. ft. of air per min., and the 
sectional area of the discharge connection 
is, say 4 sq. ft., the air velocity will be 
= 11744 ft. per min., and the 

+ 
corresponding height in the water gauge 
will be ‘o86 (approx.) since the static 
pressure upon the other surface of the 
water in the gauge is zero. 

According to Weisbach, Bryan Donkin, 
and others the mean velocity of flow ina 
circular pipe may be obtained by placing 
the facing tip at a distance from the centre 
of the pipe equal to two-thirds of its radius. 
If the velocity of the air is not uniform 
over the discharge area of the fan, the 
mean velocity ot flow would have to be 
computed by dividing the cross area of the 
discharge pipe into a number of equal 
imaginary areas, and taking the velocity of 
the airin each. It should, however, be noted 
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that the mean velocity will be that corre- 
sponding to the mean of the squares of the 
various readings of the water gauge. 
Suppose now that a thin plate with an 
opening through it of an actual area of 
156 sq. ft. has been placed at the outlet 
f the discharge connection as in B (Fig. 6). 
As the area available for flow of air ha 
now been decreased, provided that the speed 
of the fanremains unchanged, a less quan 
f air will be delivered. The water gauge 
Y will now show a considerable reading 
due to the compression by the fan of the aii 
in the discharge box. Assume this readin 
to be 2 ins., then by reference to the table 
it will be seen that the corresponding velocity 
of efflux is 5,650 ft. per min., and if the co- 
efficient of efflux for this form of orifice b« 
‘64, the effective discharge area will be 


("156 x ‘64) = ‘1 sq. ft., and the number of 


cubic feet of air delivered per minute 565. 

Turning again to the inlet connection, the 
water gauge Y, connected to the facing tip 
will still show no reading, but the gauge Y 
connected to the side tip will give a 
reading due to the velocity head of the 
entering air. Since 565 cub. ft. of air 
per minute are passing through the fan, the 
velocity of the air in the inlet connection 


will now be 395 341 (approx,) ft. per 
x *§2 
ad J 


min., and therefore the displacement in 
this gauge will be too small to be appreci- 
able. 

Thus the fan may be said to be drawing in 
uir at atmospheric pressure and forcing it into 
the discharge box at the rate of 565 cub. ft. 
per minute against a pressure head equiva- 
lent to2 in. of water, and this is the useful 
work performed by the fan. Now if 
would be possible by decreasing the inlet 
area and speeding up the fan to deliver air 
drawn in from the atmosphere at the same 
rate against the same head, and although 
the necessarily increased air velocity 
through the fan inlet would cause a higher 
reading in the gauge X, the useful work 
done by the fan would still remain the 
same. More power would be required to 
drive the fan, and its mechanical efficiency 
would obviously fall. 

As instancing the exaggerated capacity 
sometimes attributed to centrifugal fans, the 
writer has a recollection of having had occa- 
sion to check the « fficiency confidently said 
to be obtained with a special type of induced 
draft fan installed in connection with a 
steam boiler plant and discharging into a 
brick chimney 

The velocity of the gases had been 
accurately measured at the outlet from 
the economiser flue, and this velocity being 
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multiplied by the known area of the flue at gases were flowing, and partly to the 
the point of measurement, gave the volume inductive action of the gases flowing across 
drawn through the fan as very nearly the tip then used. 

100,000 cub. ft. of gases per min. A piece By dividing the volume passing into the 
of 3 in. pipe was inserted through a hole fan by the area of the inlet pipe, it was found 
made in the inlet pipe close to the fan, and that the velocity of the gases in this pipe 
the water gauge when connected to this Was approximately 3,800 ft. per min., and 
pipe gave a reading of 3°15 in. as the temperature of the gases at this 

From this the horse power in the air was point was 500° F., the corresponding water 

Ma ee 3°15 *X 100,000 “- gauge to be deducted from that previously 
worked out to be 49°5 Say. oR : ei ’ 

6.352 eae attributed to the fan was —°5 in. 

As the b.h.p. given out bv the motor In addition to the above observations, 
driving the fan was at the time of the the water gauge side tip was inserted into 
test 63. the mechanical efficiency of the tan the brick chimney at a point about g ft. 

Q*s : above the discharge connection from the 
was assumed to be +79 66°2 per cent. 


65 fan. The reading there obtained was me 
; the fan having the assistance of the chimney 
to this extent. 

Thus the real pressure head produced by 
the fan was 2 Es + °g 7 


approximately. 
As the fan in question was well known 
to the writer to be unable to give this 
efficiency even at its best working orifice, : S) «Te wee au 
it was decided to check the above readings. 2 in. of water, and the h.p. in the gases 


A non-inductive tip was first inserted into became r_100,000 31°5, and the 
the fan inlet and the reading obtained 6,352 
ins. and a deduction of ‘15 was made mechanical efficiency 34> = 48°5 (approx.), 
from the previous reading as being due - Ce . 
partly to the gauge being fixed so as to which differs considerably from the efh- 
partially face in the direction in which the ciency previously attributed to the fan. 
7 ) 1.) 
Se 
The New Canadian Tariff. Canada _ plates, Russian iron, terne 
For the benefit of those who are not plates, and rolled sheets of iron or steel 
familiar with the new Canadian tariff, coated with zinc, spelter, or other metal, 
the items may be here conveniently of all widths or thicknesses, not other- 
enumerated. wise provided for; and rolled iron o1 
British iron and steel goods are free steel hoop, band, scroll or strip, numbet 
of duty. 14 gauge and thinner, galvanised o1 
Rolled iron or steel and cast steel, in coated with other metal or not, not 
bars, bands, hoop, scroll, strip, sheet, otherwise provided for. 
or plate, of any size, thickness, or Seamless steel tubing, valued at not 
width, galvanised or coated with any less than 34 cents per pound, rolled o1 
material or not, and steel blanks for drawn; square tubing of iron or steel, 
the manufacture of milling cutters, adapted for use in the manufacture cf 
when of greater value than 3} cents per agricultural implements; steel balls, 
pound. adapted for use on bearings of machinery 
Rolled iron or steel sheets and strips, and vehicles; wire and crucible cast 
polished or not, number 14 gauge and steel, valued at not less than 6 cents 
thinner, not otherwise provided for ; per pound. 














Superheated Steam in Reference to the 
Design of Engines. 


sci ca 
HE value of superheated steam efficiency of the “Carnot” process in the 
and the difficulties encountered engine could be raised, but in the cours« 
in the installation of super of his experiments, it was shown that the 
heaters in stationary steam practical value of superheated steam 
plants can be understood more readily rested on the fact only that condensation 
by indicating, in a brief way, the differ in the cylinder could be eliminated. It 
ence between superheated and saturated seems that these experiments were not 
steam. carried on far enough, because according 
Saturated steam is steam generated to Garbe* later tests made by other 
in the steam or water space of the boiler, authorities mentioned elsewhere in this 
from which in such condition. with article established quite an economy of 
certain tensions no heat can be abstracted heat units with the use of superheated 
without a percentage of condensation. steam, which is expressed in the follow- 
Superheated steam is a gas which ing diagram : 
can be expanded to its saturation tem- At any rate, highly superheated steam 
perature without being liquified. having a temperature of from 575 to 
Loss of heat from the pipes in the 625 KF. should be used to secure the 
boiler to the steam engine itself is un- benefit of steam and coal saving, but 
avoidable, and therefore a certain part this can be accomplished only when the 
of the saturated steam will condense in steam is designed for the high tempera- 
those places. This condensation will tures of such steam, and it will therefore 
be in proportion to the moisture con- be necessary to remodel our present 
tained in the steam. The condensed engines. 
steam not only does no work, but acts Before going into the details of such 
as a hindrance in the steam cylinder. changes, the writer submits three tables 
On the other hand, if the steam is 
superheated, every particle of water “ The Locomotives of the Present,” 


contained in the wet steam will be 
evaporated. 

By superheating the steam 200° F. | 
above its temperature, its volume 


increases owing to pressure about 





25 per cent., which augmentation not 
alone gives more steam, but also Z| hE a a eo 
reduc es the influenc e of ( le arance 1n { 
the cylinder, because superheated 
steam is more elastic than saturated 
steam. 

Wilhelm Schmidt, the well-known 
German engineer, has found the best 








Heat units in B.t.u, 
per H. P. hou. 














way for the production of this highly . 
serhe- | : and he v ah i { — - : SO} 25,000 
superheatec Steam, and he was Un | ——o 
first to design and build engines = , | 
° pam : | le | | | ‘ ) 
adapted for its use. The hope 20,000 
P = is | 2338283 838383 8 
cherished by Schmidt with the intro- > - = = 6S ig 
duction of superheated steam was Steam temperature F 
that by means of it the degree of FIG. 1. 
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Cylinder 
Engine Type. Diameter Stroke (inches). R 
(inche 
I 71+ 7"! 118 175 
Il 12°6 135 210 
Ill. 9°55 157 150 
IV. 9°45 29°5 


showing the steam and coal economy 
of different types of engines, with the 
application of superheated steam of 
different temperatures. The results 
given were compiled by Prof. Hrabak, 
Prague, Bohemia; and the writer has 
enlarged upon them by computing the 
variable cut-offs to maintain the same 
power output with the same cylinder 
dimensions. Attention is called to the 
low economy of fuel saving where a 
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p.m 





)PPET VALVE, 


N r om 

x. =e as ees Tests carried out 
H.P. - with 
16°5 Ripper Same h.p. 
74°4 Doerfel Same cut-off. 
41°25 Seeman Variable load. 
394 Gebr. Sulzer Same i.h.p. 


direct superheat from a separately fired 
superheater is applied. 

It is not in the province of this article 
to discuss superheaters proper, but their 
principal feature may be mentioned, 
which is that the superheater should 
transmit the highest number of heat 
units per square foot of heating surface 
per hour for one degree temperature 
difference. 

The “ Corliss” valve, which has given 
satisfactory results in saturated 
steam practice, cannot be applied 
for a steam of very high tempera- 
ture on account of its large wear 
ing surface, which is difficult to 
lubricate, and which expands by 
reason of the high heat of the 
steam so much that it has given 
serious trouble by sticking. 

It is generally conceded that a 
superheat of from ioo to 120 F.,, 
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with several grooves and small holes 
for the purpose of leading any steam 
that may leak through from the ad 
mission side to the back of the ring, 
so enabling it to act as a spring, 
thus giving it closer contact. One or 
four of either type of valve for one 














cylinder can attend to the distribution 
of steam. 

It is advantageous to locate the 
valves in the cylinder heads in order to 
get a very plain cylinder in the form of 
a straight pipe. The cylinder can be 
anade very plain as a steam jacket is not 
necessary for the high-pressure 
cylinder, while for the low 





pressure, a jacket may be 





applied. The material of 
the cylinder should be dis 
tributed uniformly to prevent 
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-~BELGIAN PISTON VALVE. 
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warping due to the high tem- 
peratures. 

For horizontal tandem type 
engines the low pressure cylin- 
der should, whenever possible, 
be located on the frame and 
the high-pressure cylinder in 
the rear, which arrangement 
will at the same time reduce 
any heating in the cross head 
guides. 

The tandem type is recom- 
mended on account of being 























able to work the engine with high 
piston speed, which means low 
first cost of the engine. 

Although it is gene rally undet 
stood that poppet valve engines 
can run only at about 120 to 150 
revolutions per minute, the latest 
types on the Continent are de- 
signed for 230 to 240 revolutions 
per minute. The writer so far 
has not been able to corroborate 
the latter statement. 

If valve castings are cast on 
the cylinder, it should be done in 
a very plain manner, but no steam 
channels should be cast on in 
connection therewith. Each valve 
casting should be provided with 
a flange to make pipe connection 
for admission as well as exhaust 
Steam. 

The piston should have at 
least three rings of good width. 
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For horizontal engine it should be 
guided outside of the cylinder by the 
cross head and an extra liberal bearing 
for the extended piston rod, so that the 
piston body will not ride on the cylinder 
wall, 

The piston should be lubricated 
directly and not by mixing the oil with 
the admission steam. 

The pac king of the piston rod should 
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consist of metallic rings of a composi 
tion adapted to stand the high tempera 
ture. A composition of 80 per cent. 
antimony and 20 per cent. lead has 
given good results. At the same time 
the stuffing boxes should be arranged so 
as to oftet plenty of cooling surface to 
the outside air in order to reduce the 
temperature. 

The cylinder dimensions of — the 
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saturated steam engine are based upon eliminate condensation entirely. There 
an economical cut-off, and the reduction fore the cut-off should be reduced, but 
of this cut-off is limited by the the cylinder dimension hould be 
increasing condensation which — talk enlarged in proportion so as to. be 
place when the cut-off is decreased equivalent to the saturated team 
beyond a certain minimum. lo im engine. 
prove this feature the compound tripl On existing engines the speed should 
and quadruple expansion engines have be increased if it is mechanically pos 
been introduced; into which, on ac ible. Although this change calls for 
count of the smaller temperature dif higher steam velocitie in the steam 
ferences between the admission and the channels and valves it must be borne in 
exhaust steam in the different cylinders, mind that superheated team can 
condensation has been decreased mate attain velocitie from 40 per cent. to 
rially. 60 per cent. greater than that of satu 
In an engine for superheated steam, rated steam without showing a throttlin 
the degree of expansion can be brought Ine of expansion on  an_ indicated 
to a higher state of perfection, because agram., 
it wa mya lesluion { pel it) 
the admission steam high eno ) } eee 
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PAPERS READ AT THE AUTUMN MEETING OF THE IRON AND 
STEEL INSTITUTE. 


The Austrian Iron Industry. extensive sinelting of these ores is retarded 
Mr. Kestranek gives an admirable review »y the scarcity of fuel, and for this reaso1 
of the Austrian iron industry during the last the monarchy at the present time is one of 
twenty-five vears, and incidentally touche those countries which export iron ore. Phe 
on economic top which, though rie levelopment of the ir m industry of amy 
what beyond the legitimate cope of the country depends more on the richne of it 
Institute, are none the I of interest to fuel resources than on an sbundance of ore. 
iron producers in this country. Twenty Phus countries rich in ore and poor in fuel, 
five years ago Austria-Hungary held the is Sweden and Spain, export the greater 
ixth position among iron producing coun part of their output of ores to countries rich 
tries, and concurrently with the universal in fuel; and are in proportion to their wealtl 
advance still occupies the same relative of ore only small producers of pig iron. 
position. In this interval Great Britain Countris uch a Great Britain and 
has lost her leading position and has been Germany, which import considerable quan 
urpassed by the United States and latterl tities of ore, occupy leading positions. It 
by Germany. is unnece iry to mention the happy United 

Austria-Hungary possess¢ everal rich States, which rejoices in the possession of 
cde posits of iron ore, as, tor instance, the ibundant ipplie of ore and coking coal, 


celebrated Styrian Ore Mountain. Furthe1 and for this reason take the leadin 





















THE 





position. The quantity and quality of the 
Iron ore are as lmportant a factor In com- 
ympetition in the iron industry of a 
untry as are the number and condition 
of the soldiers of an army; while the fuel 
resources are for the iron industry what the 





ilship and armament are for such an 

Under otherwise equal conditions 
ority in training and equipment of 
army are more efficacious at the present 





time than mere weight of numbers. It 
therefore appears that the quality and 
quantity of fuel available are more decisive 
factors in the industrial development of the 
iron trade of a country than wealth of ores 
In developing this 
mentions that the 
combatants are influenced by other circum 





comparison the author 
conditions of two 


stance : tor example, the existence ot 
unpart in other words, protective duties; 
by the natural resources and _ financial 


t ynpetitors which in this 
the demand of the home market. 
Finally, the fortune of war depends on 
whether the forces are kept free from 
l mostly of a con 
tagious character, taking the form of strike 
1 efforts to retard production. 
the author hold the 
the development of the British 





iron trade would have been far more 
iccessful if the introduction of technical 
improvements had not been hindered by 


he action of trade organisations. 


After ivil comparative statistics of 
the population of the chief iron pro 
ducir countries and the vearly iron 
co nption per head, the author passes 


on to mnsideration of fuel and 
fuel supplies. The results tend to show 
that the measure of the industrial condition 
of a country depends Ik on the produc 
tion of iron than on the production and 
nsumption of fuel. n this respect it is 
that throughout the whole 





vf Austria there are no blast furnace 
both ore and coke on the 
pot. If, in spite of this want of mineral 
Stance conspit 
| 


‘ to increase the cost of production, and 
} 


ing 
that either the fuel or the ore can only 
be brought to the producing centres by 
costly routes, and i pit of the limited 
lemand of an extensive portion of the 
empire, the Austrian iron industry has been 
ible during the last twenty-five vears to 
keep pace relatively with other iron produc 
ing countries; this can be attributed to 
three reasons: firstly, to the sutficiency of 
the protective import duties, behind the 
wall of which a prosperous development of 


theiron industry has been possible; secondly, 


I 
t 
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the association of the iron works into a 
syndicate, whereby ruinous competition has 
been prevented ; and thirdly, the concen 
tration of the smaller works into large units. 
By the two last mentioned mean he 
adoption of more economical methods of 
working has been rendered possible. 

In the foregoing we have endeavoured to 
vive in the author’s own words some of the 
more general features of a paper distinctly 
different from the usual type submitted to 
the Institute. Other features of the pape 
lie in its technical side, and from these we 
gather that istria does not lag in the 





adoption of modern methods. Thus the 
* Witkowitz”’ blast furnaces have a daily 
production up to 450 tons, and are equipped 
wit modern appliances and automatic 


charging apparatus. The Kénigshof Iron 
Works have blast furnace gas engine ot 
more than 6,000 h.p., driving not only the 
blowing engines but also a sheet rolling mill. 
In other works phosphoric slags are con 
verted into artificial manure, and_ blast 
furnace slags are manufactured into slag 
bricks and slag cement. The Kyjellin, 
Keller and Héroult electric steel processes 
are in use and electricity is extensively 
adopted for general purposes. 


The Determination of the Total 
Quantity of Blast Furnace Gas for a 
given make and its Calorific Value. 

Under this heading Professor Ehrenwerth 
hort technical paper of high value 


gives a SI 


to the blast furnace manager or chemist. 
The increasing importance of waste gases 
renders a closer control necessary in their 


disposal, and for this purpose an easy means 
of determining the quantity available at any 
time is desirable. The data required are 
(1.) The weight of carbon contained in the 
ises corresponding to any particular unit 
make of weight, say 100 kilogrammes; 
(2.) An analysis of the 
constitutents usually determined, in pet 
Phe first of these quantitie 
the carbon in the ( corresponds 
to the total carbon (C2) in the materials 


gas expressing thie 


centage volume 
vase 
charged into the furnace, t.e., carbon in 
fuel and that in carbon dioxide contained 
in limestone flux or uncalcined carbonate 
ores. diminished by the amount (C)) 
absorbed in carbonising the metal, and that 
(C.) in unconsumed fuel carried away by the 
gas and intercepted in the dust catcher, o1 
Co =Cz (Cy + Cy) 

The analysis of the gas should include 
determinations of carbonic acid and oxide; 
light and heavy hydrocarbons and nitrogen, 
together with hydrogen on account of its 
high specific volume, although the weight is 














usually unimportant. The calculation 


depends on the simple proposition that the 


ratio of the volume of gas produced per 


t 


unit of make to that of the analysis (100 
volumes) is the same as that of the carbon 


contents of these quantities. 

Supposing the analysis to show the con 
stituents and their corresponding volum¢ 
to be 

aCO,g + VCO + cCH,+ dC,H,+ 
eH + f N=100 
the carbon contained per 100 cubic metre 
in kilogrammes will be 
fr 978 a + #1252) + $o559¢04+ S1'16d,= | 
= 0°539 4 + 0°53794+0 4196 + O'F0944. = ( 
Or, in round numbers 
C,=0'54 (a+ 60) + 0°42 + rood, 

The corresponding volumes of the dif- 
ferent constituents per 100 units Of make 
will then be found from the following 
proportions: 


For CO,in met.*.  ¢ C.=sCoO 
( 
1x*CO.= l 
( 
CO ( C,.=x*CO 
- ( 
COo= 
( 


and so on for the remaining constituent 
Or, in general 
Volume of gas in cubic metre per 100 
units make 


f the volumes per cent. by analysis. 
In the same manner the total quantity of 
gas is given by 


ical 100, 


( 

The results found by calculation are for 
the gas in the dried state, and require to be 
orrected for the water vapour derived from 
damp materials in the charge if necessary ; 
ind the volumes found are expressed at 
normal atmospheric pressure and a tem- 
perature of o8 C. For any other pressure, 
1; or temperature f¢, they become 


G =G,° 760 


The calorific value per cubic metre at 
8°’ C. and 760 millimetres is 
w= 30°63 CO 4+ 86°00 CH, + 140, 
CoH, + 26.2H calories, 


the gas being supposed to be free from 
water. 
The following example illustrates the use 
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of the method. A blast-furnace making 


white forge iron, with charcoal, from spathic 
ores (two-thirds calcined and one-third raw 
consumed 74 kilogrammes of fuel per rox 


kilogrammes of metal produced. What is 


the total volume of gas: 
The charcoal contained 
C, 85.1; COs, 3.26; CO, 1.36; CHg 
per cent 


or carbon in 74 kilogrammes 








62.97 + 0.66 + 0.43 + 0.38 = 64.44 
Carbon of CO, in raw ore 1.54 
Total carbon in materials charged CS 68.98 
Carbon in metal ... sain — ian. =e 
Total carbon in gases ci wea C,, 65.86 
The gases contained 
COxg, 15.3; CO, 25.6; CHy, o H, 1.2; N 
volumes per cent 
containing carbon 22.0 + 0.29 = 22.29 kilo 
grammes = ( 
65.86 ’ 
_ 100 = 295.47 cubic metres per 100 kil 
- 29 
grammes, or 2954.7 cubic metres = 104, 
cubic feet per ton. 
Ihe calorific value is 
63.25.6 + 86.0.7 4- 26.2.1.3 
S54 + 60.2 + 34°1 = 878 calorie per 
ibic metre, or 98.4 British thermal units per 
cubic foot. 


The Erzberg of Eisenerz.— Professor 
Bauerman gives, in a noteworthy paper, a 
most readable de scription of one ot the 
most remarkable’ ore deposits known 
Accompanying the paper is an admirable 
ketch map showing the geological structure 
of the Eisenerz region. The Ore Mountain 
of Ejisenerz is the largest of a series of 
mineral deposits associated with — the 
Paleozoic rocks of the Eastern Alps on 
their northern slope, which extends from 
the Tyrol on the west to the margin of the 
Vienna basin in the east, a distance of 
nearly 200 miles. These deposits, although 
following one general direction, are irregu 
larly distributed and vary as to size and 
minerals contained. Some of them have 
been worked as copper mines, and at Kall 
wang, Radmer and Johnsbach, copper mining 
was carried on from the year 1546 to the 
middle of the nineteenth century. To-day 
only iron ore and magnesite deposits are of 
importance, and among the former the 
Erzberg takes a prominent position. After 
describing in detail the structure of the 
deposits, Professor Bauerman passes on to 
an examination of the ore, and at the 
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structure with octahedral meteoric iron, 
investigated by the author previous to the 
publication of Arnold & McWilliam. From 
the results of the newer metallographic 
work which bear directly on problems 
arising in the study of meteorites, and the 
advancing knowledge of the structure of 
metallic alloys, we may hope that the 
structure of the meteorite may ultimately 
be reproduced from the steel melters’ 
crucible. The combination of hardness 
with toughness which renders the cutting 
of meteoric irons a matter of difficulty is 
in the main due to their reticular structure. 
According to the author’s views, the arti- 
ficial reproduction of such a_ structure 
would be of value in increasing the 

lurability of in much 
an intimately fibrous 
ot stronger structure 
e minerals have a 


stee ] 








The 
Demozay 


experiments 


Steel. — M. 
admirable 
heading The 


Hardening of 


records a_ series of 


under this 





samples treated were of special nickel 
chrome steel, but as the analysis of the 
steel is not given. the work naturally loses 
much of its interest. However, from pre- 
liminary experiments the following conclu- 
SIONS are reached: 

1. That after the brief perturbation, to 


which the name of transformation has been 
given, fresh molecular groupings, having a 
direct relation to the mode of quenching, 
constantly occur in the interior of the 
etal 

2. That these groupings do not take 
place instantly, but that they occur with 
zreater facility In proportion as the tem 


higher and that the period of 





particular groupings which it 
is desirable to promote appear to be those 
which correspond to the state of equilibrium 
bordering on the upper limit of the trans 
formation. 

}. That on the rapid cooling which super 
heating, and 
transformation has taken place, it is 
; which remain, soto speak, stereo 
their former arrangement, and 
distinctive character of harden- 


venes when the inverse 


erouplt 


tvped in 
conte! the 


ills 
s. That the maximum rate of cooling 
should occur chiefly at the commencement 
of the transformation on cooling, when the 
whole of these groupings have taken place. 
Further experiments as to the influence 
of the size of the sample, energy ol the 
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quenching bath, &c., are recorded and well purpose of the tool, the next feature of note 
illustrated by a series of curves. lies in the regular and uniform results 
attained in practice. Attention is al 
The Structure of Hardened Steels. drawn to the fact that the majority of tools 
Mr. Longmuir states the ultimate test of are tempered after hardening. From the 
a hardened steel to lie in its working life as examination of a large number of com- 
atool. This feature is not generally recog mercially hardened steels the author find 
nised in the literature of hardening, and as the constituents to be, according to the 
a result practical men distrust researches amount of carbon present, ferrite and 
on hardening when founded on results hardenite; hardenite; or hardenite and 
deduced from microscopical examination. cementite. The particular arrangement of 
So much is this the case that the microscops structure varies according to the extent of 
is re garde d by many compe tent worke rs as the te mperlt g given. 
having failed to be of service in the case of An examination of a series of steels pur- 
hardened _ steel. Actually no metallo- posely or accidentally spoilt in hardening 
graphical investigation yet published ha showed many erratic structures and 
been of service as a guide to the thermal infinite number of patterns. Character- 
treatment of high speed steel, and with few istic martensitic, austenitic and troostiti 
exceptions comparatively little informatio patterns were freely noted. Then 
of value has been given on the hardenit f these steels were flint hard, but other 
or tempering of carbon steels Tt doe vise were useless for cutting or resistir 
not necessarily condemn the microscope ibrasion. The results obtained from these 
as a practical aid in the study of hardening two series of steels lead to the conclusi 
but rather emphasises the difficulties of that, as far as structure is concerned. 
interpretation and also the fact that many the characteristic feature of a correct] 
scientific workers are unfamiliar with the hardened steel is an absence of nite 
practical aspects of the work. The diver- pronounced structure, whereas the leadi: 
gence between theory and practice has led trait of a spoilt steel is the presence of 
to controversy, but whilst ignoring conti definitely sharp structure. 
versial questions the author e) nes some \ series of expe ntal results are 
sources of variation. In acti de vhich show that the ideal structure | 
practice one of the first essentialsis that of duced only ina certain range of quen 
a suitable content of carbon inthe steel.and temperature, which varies accord to the 
the usual range is from o°5 to 1°5 per cent ynposition of the steel and the cont 
Given as ible carbon for the particular the piece to be hardened. 
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The Editor of ‘The Engineering Review” invites Engineers and Manufacturers 
to forward advance particulars, drawings, blue prints, photographs, and any data 
that will enable him to publish a real and adequate description in these columns 
of any new work, machinery, or the installation of any plants, possessing special 
features of interest. Only such matter, however, as will enable us to present new 
and interesting information tending towards the advancement of the industry repre- 
sented by the “Review” will be utilized. The cost of publication and engraving 
is borne by us, and no compensation is expected. In the endeavour to produce a 
really high-class and technically valuable machinery section the Editor seeks the 
co-operation of engineers and manufacturers. 














The Second Engineering and Machinery 


Exhibition at Olympia. 


HI econd engineering and machinery 

exhibition held at Olympia was brought 

toa successful termination on Saturday 

the 19th October Although it could 

not be justly described as being thoroughly 

representative of engineering in its widest 

aspects, the impartial observer could not fail to 

be impressed by its great value as indicating 

the trend of development in many important 
respects. 

Particularly was this the case in the machine 
tool branch, in which not only the macl 
themselves, but their equipment, were of a 
order More heavy tools were in evid 
several manutacturers of the highe 





were showing who were not represented last 
year. The method of cutting gear wheels by 
hobbers instead of from cutters appears to be 
finding increased favour, as there must hav 
been nearly a dozen tools of this description— 
differing only in details—scattered throughout 
the show and nearly all working. Another 
point that impressed itself was the marvellous 
development in lathe power due to the introduc 
tion of high-speed steel and the supersession of 
the countershaft and belt shifting by the neater 
arrangement of the all-gear head, enabling full 
belt speed and cutting power to be available on 
all diameters turned The tool-holder, too, 
seems to be losing in favour in view of the in- 
creased tendency to adopt turret design. 
Another practice to be noted is that of including 
the driving motor as part and parcel of the 
machine, thereby rendering the whole self 
contained 

The relegation of cutting screw-threads to 
pecial machines isalsosugyested by the number 
of full automatic 


shown, while the process of yrinding a i 





screw-threading machines 


finishing operation seems to find more favour 





than ever Pumps formed a_ meritori¢ 

feature of the exhibition, the display ranking 
second only to that of machine tools. From 
the point of view of novelty the electrical side 


would be voted a disappointment, but the 

ubiquity of the electric motor formed an object 

lesson to those who have tnessed the 
splacement of the steam and gas 

engine in exhibitions of this kin« 

The novelty seeker would find, too, satisfaction 


uccessl vé 


in more than one direction, for in addition toa 
diving tank, a wire-rope mono-rail, a new 
system of illumination, a novel lever lock, an 
apparatus for ringing the bell when a tool had 


reached its hardening point, &c., had he not yet 











ample of a rotary engine ? Who shall 
say whether or not it has fallen to Herr Von 
Pittler to solve this perennial problem 

From a business point of view the direct 
results obtained by exhibiting, would, from 
extensive enquiries made, appear to be of con- 
siderable importance, although this must not 
be taken as applying to specialties for which 
there is but limited demand. Not that there 
were many in theshow that could be legitimate] 
included in the latter category, for the he 
side, represented by marine and locomotiy 
ines and certain classes of machine and 
hydraulic tools, were not in evidence, and this, 
we apprehend, chiefly because of the troubl 

















ic 
and expense involved in moving such heavy and 
bulky material, taken in conjunction with the 
comparatively short duration of the exhibition 
Good business results imply a_ satisfactory 
attendance, and although misgivings were felt 
by some in the early period of the exhibition, 
they were speedily allayed when it was made 
known that the management had finally decided 
to include a vigorous advertising campaig 
in their programme. After all what was lacking 
in the way of numbers was amply compensated 
for in quality, as those who did attend were 
chiefly on business intent 

Coming now to the amenities of the show 
there was a highly successful series of lectures 
on the following subjects ‘ Gas-Engines and 
Suction-Gas Plants,” by Mr. Hal William 
‘* From the Mine to the Finished Warship,” by 
Mr. J. W. C. Haldane; ‘‘A New Method of 
Kepairing Boilers,"’ by Mr. H. Kuck Keene 
‘Sanitary and Ventilation,” by Mr. A. I 








Battle ‘Submarine Telegraphy,” by M1 
Charles Bright Japan and the Far East,” by 
Mr. G. A. Goodwin: Ferro-Concrete by 


Professor Henry Adams: ‘“‘ Origin and Develop 
ment of Steam Navigation,"’ by Mr. J] W. ¢ 
Haldane and one on ‘* Tool Steel,” by our 
metallurgical expert, Mr. Percy Longmuit 
Further, to terminate the exhibition there 


vas what proved of more importance and 
interest to many, and none the less successful 
than the aforesaid lectures, an exhibitor 


dinner held under the presidency of Mr. Arthur 
I). Ellis. M.I.Mech.E., supporting whom were 
Sir Alexander Binnie, Captain Sankey, Mr 
Bennet S. Brough, Mr. Thomas Parker, jun 
the secretaries of the Steel and Iron Institute 
the Institution of Mechanical Enyineers, and 
Standardisation Committee. The toast of ** The 


ngineering Institutions was proposed by 
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g-IN. ** DARLING AND SELLAI 
Captain R. Sankey, and responded to by Sir 
Alexander Binnie; ‘‘ The Exhibitors,” by Mr. 
B. S. Brough, the secretary, Iron and Steel 
Institute, replied to by the Chairman ; *‘ The 
Press” by Mr. Leslie Robertson, secretary of 
the Standardization Committee, acknowledged 
by Tut ENGINEERING REVIEW ‘* The 
Organizing Managers,” by Mr. Marshall Wood, 


replied to by Messrs. Smith and Bridges, and 
‘* The Chair,’ en by Mr. A. L. Underwood, 

Another pleasing function was the presenta- 
tion, on the day preceding the close of the ex- 





hibition, of a handsome testimonial to Mr. 
C. H. Luke, of THE ENGINEERING REVIEW, 
subscribed for by a number of exhibitors 
and presented by Mr. W. H. Cook, of Fastnut, 
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LATHI A. HERBERT & CO, 
Ltd. The gift took the shape of a spirit 
tantalus, and was an acknowledgment of 


services rendered on behalf of the exhibitors. 


Dealing with the exhibits themselves, an 
endeavour has been made in the following 


report to the extent that space will permit, to 
notice impartially those exhibits which, by 
reason of absolute novelty or improvements in 
design, are likely to prove of interest to those 
who were unable to visit the show. To make 
the record fairly comprehensive, it has been 
deemed advisable to briefly refer to appliances 
which may by some be regarded as more or less 
old friends. The report in any case does not pre- 
tend to be complete, and omissions must not be 
taken to imply anything more than that they 

have been previously dealt with in 

these columns, or that they are already 











— > — well known 
>| 3| MACHINE TOOLS. 

, Alfred Herbert, Ltd., Coventry. This 
firm exhibited a very complete range 
of labour-saving toolsin actual opera- 

ne tion. The stand itself was a light 

r ~— A structure, composed of steel girders, 

; 4 1 the line-shaft being placed centrally, 
12 | : _ and driven by a Lancashire Dynamo 
Ble “ Hi} & Motor Co.'s 30 h.-p. motor, Carri d 
Tr ane on top of the stand. The machines 

; oO were arranged in two rows, down each 

t 1 side of the stand, and were driven 
- from above by a countershatt. A 

on a oF 4 No. 17 combination turret lathe, with 

Seed patent chasing saddle, was shown. 

SYPHON LUBRICATOR BODY AND CAP MADE FROM BRASS BAR AT ON This machine, which is for dealing 
OPERATION ON A WO. 2 FULL*AUTOMATIC SCREW MACHINE. with heavy chucking work, was in 





operation machining bevel gear blanks 
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from mild steel stampings. It is 
suitable for the most involved and 
difficult work up to 20 in. diameter, 
and is provided with an exceptionally 
large spindle, which will allow 54 in. 
diameter bars to pass through it. 
The outfit of tools used in machining 
the bevel gear flanks is interesting, 
as it consists of standard holders, 
which, with the addition of small 
and inexpensive cutters, may be 
adapted for any ordinary work The 
No. 6 capstan lathe shown is a 
similar machine to the No. 17 lathe, 
but of smaller capacity. It was 
shown in operation machining spm 
gear blanks from mild steel stamp- 
ings. The tools on this machine are 
also of a widely adaptable character. 
The smallest size of lathe for chuck 
work, a No. 4 capstan, was shown 
in operation machining a small com- 
mutator bush in cast-iron. The 
special advantages of the chasing 
saddle were shown by chasing an 
external thread on the end of the 
bush. The machine is fitted with 
the firm's patent single pulley head- 

















stock, which is driven by constant 
speed pulley, the different spindle 
speeds being all obtained by levers 
at the front of the headstock, and the 
machine being instantly stopped, started, and 
reversed by friction clutches. Other machines 
noticed were the following: A No. 2 patent 
hexagon turret lathe, shown in operation pro- 
ducing bolts from mild steel bar, using the 
firm's new roller steady turning tool. of great 
interest, in that the application of the rollers 
has enabled the speed to be increased con- 
siderably. This machine is also fitted with the 
single pulley headstock, giving sixteen spindle 
speeds in either direction, This type of lathe 
is used solely for producing bolts, pins, studs, 
&c., from the bar. The ‘Coventry’’ patent 
self-opening diehead is used for screwing the 
bolts. and this is an interesting tool for the 
rapid production of accurate screw threads. 

The No. 2 full-automatic screw machineshewn 
is the medium size of the firm's well-known 
series of automatic screw machines, and admits 
bars up to 1} in. diameter. It was shown in 
operation making a syphon lubricator body and 
cap, from brass bar, at one operation. The 
outfit of tools and the operations performed 
were exceptionally interesting, as the body is 
countercored, formed, tapped, and. knurle 
the shank is screwed, and the name is rolled 
on the outside: the cap is recessed, knurled, 
and screwed. [Both these pieces are finished 
complete at one operation on a single spindle 
machine. The article is shown by the accom- 
panying line illustration. 

No. 8 vertical milling and profiling machine. 

This is a heavy machine with exceptional 
capacity and ease of control. It was shown in 
operation face-milling with a high-speed in- 





serted-tooth milling cutter. The firm's pate 
dial feed motion is fitted, by which any desire« 
feed is obtained by simply rotating a hand 
wheel. 

No. 1 vertical milling machine.—This is a 
similar machine to the No. 8, but of a smalle: 
wn in operation facing uy 





size. It was sh 
cast-iron blanks 
No. 12 horizontal milling machine, with 


patent dial feed motion.—This machine was 
shown in operation taking a heavy roughing 
cut witha spiral cutter. The principal features 


of this machine are great strength and rigidity 
combined with ease of control on the part of 
the operator. 

A valve grinding machine was shown in 
operation grinding the valve seats of small 
motors. This machine is capable of doin 
three times the work of that performed b 
hand 

Other machines exhibited were a g in. centre 
high-speed heavy reduction lathe ; a *‘ Newall ” 
universal grinding machine, and a 6 in. cold 
saw. Gear cutting was prominently illustrated 
on the stand by a new spur and spiral gear 
hobbing machine and a new machine for gene- 
rating worm wheels. both of which we illustrate 
In the gear hobbing machines the bed is of box 
pattern. cast in one piece, and well ribbed 
internally ; provision is made for catching all oil 
and cuttings. The slides are of ample width. 
and have square edges. The work table has a 
large annular bearing, and a tail bearing fitted 
with lock-nuts to prevent any lifting tendency. 
The main worm wheel which rotates the table 
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through the table, 


the hob after finishing a 


operator to return 





on the hob spindle which ensures a 





is a new feature, and greatly simplifies the 
operation of the machine, as the correct feed 
is obtained instantly by means of a lever. The 
feeds are driven by the work table itself, and 
are constant irrespective of the size and speed 
of the blank being cut. The ratios of feed pro- 
vided are ,j, in., 4 in., and , in. per revolution 
of the work. No loose change wheels are 
employed. 

The worm wheel generating machine 
automatically generates worm wheels of any 
lead, using either a hob or a fly cutter, which, 
when cutting, represents the worm which is to 
vear with the finished wheel. The axis of the 
cutter arbor is set in the same position relating 
to the wheel that is being cut, as the axis of the 


’ 





vorm will have The cutter is fed into the 
blank by being moved along its own axis as it 
revolves. The machine depends for its action 


only on the correct selection of the change 
gears, of which there are two sets: one for 
rotating the cutter arbor and the other for feed 
ing it in correct relation tothe rotary movement 
of the blank. The headstock drives through a 
high carbon steel shaft, running in phosphor 
bronze bearings: the driving worm is also of 
high carbon steel, and a ball thrust collar is 
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ided rhe the 


prov nose of work spindle 

bored taper to accurately locate the work which 
is secured by a nut at the bottom Che saddle 
carrying the cutter slide is moved to or trom 
the centre of the work spindle by a screw and 


nut, which can be adjusted to remove any 
backlash due to wear The distance between 
the centres is indicated by a steel scale let int 
the bed Ihe cutter slide has a bearing on the 


iddle of great length in proportion to its width 
the feed screw being placed centrally there is no 
twist tendency. The thrust of the cut 
taken by solid metal ; the nut on feed screw 
adjustable for wear, The maximum working 
centres are 20 in., minimum, in., and the 
maximum circular pitch cut is 24 in 

John Stirk « sons, Ltd., Halitax The most 
conspicuous item of this exhibit was a 3-ft. 6-in. 
high peed radial drilling machine lirect 
driven b 16 h.p. motor The pindle 


balanced for t , and a new pattern cor 
ynclutch enable 





Dbinat! the spindle to be topped 
started, or versed with preat facility There 
are eighteen spindle speeds, ranging from 16 
to 530 rp.m given by the nine change driving 
box and the double gear on the saddle. Quick 


change feeds are provided, which range from 
105 to 32 < ‘ron The weight I 
machine is 4} tons 
drill « in. diameter through cast i 
rate of 11 in. per minute [he machine 
is the firm’s standard belt driven type, w 
stant speed drive, motor was attached 
the gear box what readiness 
of the belt driven machines could be 
verted to electric drive 

rhis firm had also a 30-in boring and turning 
a 24h p. motor, which was built 


and it will easily drive a 


on 


and the 
showing with 


one con 


mill driven by 


into the main frame, -nd runs at speeds from Soo 
to 1,600 r.p.m, Theatable speeds range from 
5 to 250 r.p.m. The machine has double gear 
enabling 4o ft. per minute to be obtained on all 
diameters from 34 to 28 in \ capstan type 
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tool holde fitted accommodating four t 
The feed is by gear bo vhich ives a range 
of nine feeds operative in each direction ) 
the une stand was an &-in. high spee ithe 
ind a sliding, surfacing and screw-cutting lathe 
vhile on the stand of Messrs. Sanderson Bre 

« Newbould, whose ‘* Saben teel tool ere 
used on the Stirk machine as a fine 1 
high speed lathe. This machine of the firm 
tar It-driven type, with 35 h.p. elect: 
m ied it is. therefore, availa r 
either belt or motor drive immediatel Phere 
are teen spindle speeds from 10 to 2co 

lhese are all controlled by two handle 
l juite to put two gear i ct 
Phe quick change feed ve doin. ”, in. ar 
J, in, traverse in either direction Phe spindle 
has a q4-in. hole through. The headstock cast 
one with the bed, and the driving is from a 
pulley running at constant speed Phe lathe 
weighs, complete with motor, seven tons, an 
was shown taking cuts on steel of 4 in. by 2 in 
at 75 {t. per minute in mild steel. 

H.W. Ward & Co., Birmingham, displayed a 
fine 12 in. centre all-gear combination turret 


lathe which we illustrate, agin. chucking lathe, 


various 


machines, a 


capstan 


new 


lathes, 


two 


bush and one cutter grinder 


lathe is a 
suitable 
work, 


tool, 
Dar 


fast 


: ] 
singie 


pulle \ 


from the 


f 


T 


rhe 


ind loose pulley 


designe 
all 


headsto 


plait 


1 milling 


thread-milling machine, one 
he 12 in. turret 

d and heavily built 

ses of chucking and 

ck is arranged with 

1e back shaft, or | ith 


son tl 


and friction clutch driven directly 


main 


shafting. 


peed in geometric 


Sixt 


een 


changes 


ot 


progression are obtained by 
arranged 


means of three levers, which are so 
that it is impossible to have more 
train of gears in mesh at the same ti 


eight fast 


sper ds are 


than 
me. 


transmitted to the s] 


one 
The 


1 
i¢ 


by means of a friction clutch of large diameter 
the drive to be taken up gradually 


thus allowing 
ind without 


h 


¢ 


rhe « 


| 
itt 


low 


speeds 


are 





chuck gear is not 


< 




















IN. INCLINED TURRET 


n and gear ring on the 
is withdrawn when the 
use. Only those gear wheels 
use are in mesh, 2.¢., there 


he chuck ring is 20in, diameter 


[he saddle has automatic 
and screw-cutting motions, 
he end of the spindle 
ox under the head- 

ve eight changes of feed 
irfacing, and four to the 
These feeds are rever 





the change feed gear box 
tomatic stops are pr vided 
these st ps are so set to 


that by their means four 
and tour different lengths 
e chasing motion is applied 
btained by means of a 
nut, the hub being driven 





end of the spindle through 
ir box under the headstock 
four ¢ inges and a revers 
ew, so that with each hub 
may be cut either right 

; of the two levers The 
ire in the ratio of I, 2, 3, 
pposing a 4-thread hub is 
ild allow 4, 8, 12, and 16 
» be cut [he turret rest 
ly designed saddle sliding 


, and operated either auto 


Che turret is hexagonal 


is indexed by a 





convenient position, and 
e afterwards by a strong 
rectly under it After indexing 


cked in position by a conveniently 
[he feed to the turret rest is 


ie gear box on the front 


versible feeds are obtained 
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tools to clear the 


a revoives ona 


it is required to 
withdrawn by a 











I H. W. WARD & CO. 


here, which together with three changes given 
by sliding gears in the apron, makes a total of 
twelve feeds. A quick power traverse in either 
direction is also fitted, driven by belt from 
initial shaft. 
Charles Churchill & Co., Ltd., Finsbury 

As reference was made at some length to the 
exhibits of this firm in the article on the ex- 
hibition that appeared in the last is 
be unnecessary to repeat our remarks. It may 
be added, however, that much interest was 
shown in the Simplex’ 4-spindle automatic 
lathe, the vital difference between which, and 
the ordinary automatics, is that, while they 
are furnished with a revolving turret carrying 
several tools which are brought into operation 
one after another, the turret of the 

I ies four bars of stocl 


] 
sue, 1t Will 











machine Cz are 
all operated upon simultaneously by a single 
set of tools. In this way each 1 is employed 
st continuously. By dividing the cutting 

as eq as possible between the variou 

the highest advantage of t method i 
secured Each spindle in turn arrives where 


1 chucking 


the feeding 





mechanism, which is 
located in the bed, can do its necessary part by 
means of phosphor-bronze shoes which actuate 
the feed tubes and chucking spc rhe tool 
slide is driven in a novel and inger > manner. 
Instead of employing a variety of cams in the 
usual way, motion is taken from the turned 
and polished edges of a disc mounted on the 
cam shaft in such 1 way that it can be swung 
its axis by means of an ordinary spanner so 
as to give any throw within the capacity of the 
machin \ unique and important feature of 
the ‘‘ Simplex ’’ automatic is the patent die and 
tap spindle. Its operation is entirely different 
from the ordinary method, and requires no 
reversal of the spindle for backing off the d 

The work normally revolves left-handed, and 
the die is so mounted that, by means of a 
special clutch, it can be run in the same direc- 
tion as the work, but at a faster or slower speed 
as may be desired. This allows the die to form 









































the thread at a suitable cutting speed by being 
driven that much faster than the e, anc 





ain in consequence of 


Other special poi 


then to wind itself off ag 
being retard 
improved method of rotating the cy 
two cross slides an angle, and 
special top formil les, all of which deserve 
special notice 











Among minor matters of interest on this 
stand may be mentioned a little machine for 


quickly forming the heads on rivet 

in. diameter by a noiselsss spit 
The specially shaped twin rolls in tl 
at the lower end of the revolving spind 
brought in contact with the rivet shank, pro- 
duce a condition which causes each half of the 
rolls to revolve independently on its axis 
thereby rolling or swaging the rivet shank 
into the form desired. This method of riveting 
thus eliminates any hammer-like blows and 
their accompanying noise. A “* Biernatzki 
automatic gear generator—a machine already 
described in THE ENGINEERING REVIEW—\ 
shown in operation, and attracted much atten 
tion 

Selig, Sonnenthal & Co., London, E.C 
profusion of tools, including lathes, radi 
drilling machines, shaping macl s, d 
grinders, cornprised this exhibit, those of late 
] 


lvin 














new features being an oil 





ial drill. The oil 





athe. a gear hobbing mach 
; pots 
l 


high-speed rac 
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grooving lathe shown in the illustration below 
is equipped for forming oil g t 
bushings, axle-bearings, and the like, but ma 
be fitted with a work-holder for enabling grooves 
to be formed upon shafts, journals or stud 
When arranged as shown, the bushing 
grooved is held ina speci il chuck revolved by 
the headstock. On the carriage is a tool p 
which takes a boring tool holder of the 
required for the bushing to be grooved \ 
crank mechanism causes the carriage to move 
to and fro along the bed, sending the b 

















tool in and out of the bushing at edeterr 
ratio of reciprocations of carriag revolit 
of the spindle. The drive of the carriage 


accomplished through a series of gears fr 
the spindle to a vertical shaft, at 
which is a crank disc. Thecrank pit 
able in its disc to an index in order to determine 
the length of travel of the carriage. The rati 
of reciprocations of the carriage and cons¢ 
quently pitch of spiral to revolutions of spindle 
is determined by change gears in the train 
gears from the spindle. Fine adjustme 
the tool to the work are accomplished by 
turnbuckle in the connecting rod. Hand adjust- 
ments to the carriage and top rest are provided 
the rack pinion being arranged to be diseng: 

















when the machine isin operation, An ur 
axle box requires only one minute t 

id the machine is capable of grooving bu 
up to 20 in. let 1d 6 in, inter imeter 
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for tools is fitted under the table. The founda 


tion plate is designed so that a pit may be sunk 

















to take long work and is provided with two T 

' slots on the face. The spindle pulley has a 
double sleeve to take up belt pull o that the 
spindle has three bearings. The machine is 
entirely belt driven, no gears being required, 
the belts being extra wide \ div g plate at 
the end of the arm for drilling holes at varying 

j centres, without marking off is also supplied 

: Pollock & MacNab, Ltd., Manchester. « 

’ hibited a series of their we ll known pe lo 
lathes, a radial drilling machine, a crank shaper, 
all of which were motor driven, using tools 
upplied by Messrs. Firth & Sons, Ltd., Sheffield 

In particular noted the combination 
turret lathe f and chucking work up 
to 23 in. dlame for turning from the bar 
up to 4 diameter The headstock of the 

n | all-gear tvpe, having sixteen direct 
pindle speeds without the necessity of using a 

’ suntershaft, the required speed being obta ned 





merely by moving the levers in front of 


ear Ca The feed box is self-contained, 


ing 
and may be removed and inspected without 
disturbing the remaining parts of the lathe 
The whole of the whee ls are in steel, and give 
eight rates of feed for every spindle speed in 
forward and reverse direction ; also four different 
threads for screw-cutting without altering the 
change wheels. These changes are made by 








The feature of the automatic gear hobbing 





nine l » illustrated, 1 that there is a 





























naller overhang 0 bing spindle from 
the face of the upr usually found, 
ensur eat! l ing mechanism 
" L very nooth and powerful drive 1s 
btained by a large driving gear with internal 
teeth \ uter pport to the work mandrel, 
o prevent the latter bending under the pressure 
of the cut, is also provided rhis is adjustable 
\ cal ind tal for different lengths 
indre ul ‘ f work Adjustment is 

le ear of the ding worm and 














y motion 
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simply turning the pilot-wheel, the 
latter controlling a doubie sprins 





key leeve for engaging any of 
the palit of wheels for the ind 
cated feed four are 
doubled by movi making 
eight feeds in all rate ( 

feed for the fr ize, bot} 
cross traverse and traverse 
ire 1 in., J, in., ! 

fy gy ll 1 for t rret 
lide traversi , n., gh 11 

? In., Ps In., ay in., 2 n., 44 In 
and ,4, in. The ulin turre 





hexagonal and is set ¢ an 
of 15 degs It is rotated by h 
and not automatically The aut 
mz n number to 
the turret carriage, and are actuated 
through an apron of the double 
frame type so that the feed wheel 
and shafts are supported in two 
bearings and not overhung, A 
pecial feature is, that the worm 
drive for this apron has a_ ball 
thrust 

There are six dead stops, with 
knock-off motion, for each of the 








tic feeds are eigh 




















turret faces, controlled by an hex 
agonal bar along the front of the 
bed, and this bar is connected to 
the turret so that, when the latte: 
is rotated, the correct stop comes into a vertical 






position to travel against the diseng for 
dropping the worm The front carriage is 
fitted with a four-tool revolving rest. The tri; 


motion for the cross traverse for each of the 
four tools is actuated from a bar across the 


carriage, which, when moved, disengages the 
driving worm in apron. This bar has four 


slots, and each slot 


fitted with a tappet, each 
tappet being adjustable to any point throughout 
the length of the cross traverse motion, and 
not, a ome are, merely through the range of 
a short set screw, say five or six inches. The 
longitudinal trip motion is controlled from a 
bar at the front of the bed which has four slots 
vith adjustable tappets (one for each tool) tor 
disengaging the falling worm actuati the 
mechanism in theapron. The carriage has auto 





matic cross traverse and longitudinal traverse. 
The screw-cutting and 
are interlocked to prevent any possibility o 
engaging at the sametime. There isa revolving 
dial indicator, so that when cutting odd threads 
the nut can be always engaged with screw at 
the right point The whole of the feed moti 
are actuated through an apron of the double- 
frame type. The cutting power is constant at 

b.h. p. and is equivalent to a cut on ordinary 
metal of 4 in. A 


traverse motion 


3 ;, IM, at 6o ft. per minute, 
Ihe front carriage is arranged so that an attach 
ment for taper turning, boring and chasing can 
be fitted. 

John Holroyd & Co., Ltd., Rochdale. This 
exhibit comprised a number of screw-milling 
machines, gear and worm wheel hobbers, light 





1ACK SAWING MACHINI JOHN HOLROY!I 


milling machine and turret lathe, and a new 
type of hack sawing machine. Ihe latter 
which we illustrate, cuts oft circular blanks and 
tubes from ro in, to 5 in. diameter, and can also 
be arranged to saw off beams toin. by 6 i1 


It cuts off true blanks and wastes a very small 
quantity of material. The machine consists of 
a strong base on which are mounted tv 
uprights that carry the cross rail on which 
lide is mounted, which in turn carries the sa 
frame in a vertical slide. The horizontal slice 
is moved on the cross rail by a long connecting 
rod and crank, and 4—1 gearing driven by 

14 in, pulley for a 341in. belt. It runs on roller 


and so works freely The saw frame 1 
balanced by an adjustable weight on a lor 
lever, so that the pressure on the saw can be 
regulated. The saw, which is 26 in. long, 
held in special grips on the ends of the sa 
frame. The bar to be cut rests on two roller 
brackets, and is revolved by a pawl fastened 
a reciprocating frame, which is kept up to the 
bar by a balancing weight, and is moved by 
roller fastened to the horizontal slide runni: 





in an inclined slot which is part of the rocl 

frame The bar to be cut is held down by a 
teel bar held in adjustable bracket The 
rollers on the back support are set at ar 
angle, and so the bar to be cut is forced on ti 
a back stop. The front roller brackets are 


adjustable by screw and handle, so that the 
can be quickly adjusted for bars of different 
diameters 

The screw milling machine is of entirely ne 
design, and is adapted for cutting both internal 
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drive to the feed is by a 6 in. by 1} 
in. pulley through bevel and spur 
gears, toadrop-out worm and wheel, 
then through another pair of bevels 
on to change wheels connected to 
the cutter head stock screws An 
automatic knock-off is provided to 
the worm box, which is timed to 
operate at a small amount over a 
complete revolution ; so there is no 
mark on the thread when they meet. 

John Lang & Sons, Johnstone.—The 
feature of this stand was a fine 30 in 
swing surfacing and boring lathe, a 
view of which is shown. Two im- 
portant developments are to be noted 
in connection with this tool, namely, 
the variable-speed driveand the auto- 
matic speed changing mechanism. 
With these in operation, when sur- 
facing work such as cylinder covers, 
face-plates, &c., the revolutions of 
the spindle automatically increase as 
the diameter being turned becomes 
smaller. The fast headstocks can be 
used with single and treble gear, and 
) arranged that, even when 
running at the greatest speed, there 
is a reduction by gearing. With 
this arrangement the tool has greater 
power when turning smaller dia 
meters than when the belt is used 
driving direct to the main spindle. 
The automatic speed-changing mech 
anism, by which the revolutions of 
the spindle increase automatically 
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EW M ‘G MACHINE. J. HOLROYD & co as the tool travels towards the centre, 

insures that any surface can be 

ind external threads. On it caps and bushes finished in less than the time taken on a 

can be screw milled either with a single thread lathe having the ordinary step-cone drive. 

utter or th an annular cutter, the latter where a workman will not change the position 

cutting all the threads at one revolution. The of the belt while surfacing. The beds are of the 

nachine cor t f a bed of strong box section, covered type, allowing the saddle to have its 

mounted on a suitable box standard, and longitudinal guide seven times greater than its 

carries slides to which the cutter and work width. The covers, which may be seen in 

eadstoch ire fitted The cutter headstock illustration extending the whole length of bed, 

irrie tee] running in parallel gun- are so placed as to prevent cuttings from falling 

metal bear nd thrust is taken by a on the working surfaces. These covers are 

ene teel in. The spindle nose is fixed to the bed, and are independent of the 
bore t N se taper to receive the movements of the saddle. 

tter ma el ich is also screwed on the Another tool shown as a hollow-spindle 

fi rresponding hole in the spindle. capstan lathe for bar and stud work. This tool 

The cutter head is arranged to swivel over to has also a variable speed drive on the fast head 

the angle on the thread being cut, a rule stock. A hand-wheel is conveniently placed, 

egrees and minutes being pro so that the workman may get the correct 

ed for t purpose Provision is made for cutting speed without handling the belt. The 

the head to the slide, and no matter same operation which changes the speed moves 

ut an the head vung to, the cutter is an index to show at all times the diameter being 

he correct position on the work to turned. Twopairsof fast and loose pulleys are 

q Che drive to the cutter used, thus allowing the operator to change 

ud spindle is from a pulley 4} in. diameter immediately from a correct turning speed to 

f n elt, throug] pur gearing with a one tor screwing with thedie head. The chuck 

f4to! A three jaw universal chuck is is arranged with self-centring grips, which allow 

fitted to the spindle nose for holding the work. the bar to be loosened, moved forward, and 

The feed to work head and cutter head is con- again gripped without stopping the lathe 

nected by a clutch which operated by the Special attention may be drawn to the short 


indle placed in front of the machine. The overhang of the self-gripping chuck from 
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CAM PRILLING AND GRINDING MACHINE, 


mechanism required. A former shaft, having a 
keyway cut its entire length, runs along the 
back of the machine, revolving by worm gear- 
ing in unison with the work. On this former 
shaft are placed as many cast iron formers 
as there are cams to be cut When the 
formers are set up, any number of shafts can 
be produced, which will be exact replicas of 
each other. The machine is, therefore most 
suitable for operation by comparatively un- 
skilled labour, as no error on the part of 
the workman can affect either the shape, the 
timing, or the longitudinal position of the cam. 
[The machine will also generate its own cast 
iron formers. Although this probably does not 
require to be done very frequently, it is a great 
advantage in this machine that it can be done 
easily and inexpensively. All that is required 
is, in the first place, a master former which is 
an exact duplicate of the cam to be produced 
This master former is mounted on a suitable 
arbor carried in the former shaft driving 
spindle, the former shaft having been previously 
removed. \ master former arbor with four 
keyways is provided for four cylinder shafts, or 
six keyways for six cylinder cam shafts. These 
keyways are correctly spaced for the angular 
relation of the cams, so that it is a simple 
matter to finish the former blanks to correct 
shape after they have been bored and keywayed, 
the operation being exactly the same as when 
milling a cam shaft, excepting the location of 
each former in relation to its keyway. The 
saddle carries two milling heads, each positively 
driven by bevel gearing from a driving shaft 
it the back of the machine One of these 
heads carries a high-speed end milling cutter 
for rapidly roughing out the work and bringing 
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it to approximately its correct contour. The 
other head carries a face milling cutter, which 
takes a light finishing cut over the cam and 
brings it to a perfectly accurate form. The 
power saddle traverse is driven from the head- 
stock by spur gearing. and there is also a quick 
hand traverse. A shaft running along the top 
of the machine serves to carry any desired 
number of steadies. 

Messrs. Butler & Co., Halifax, displayed 
several fine tools, all of which were shown 
running to illustrate the quality of the ‘‘ Mushet”’ 
high-speed tool steel made by Messrs. Samuel 
Osborn & Co., Ltd., Sheffield, who jointly occu- 
pied this stand. A new design high-speed 
vertical drilling and boring machine, which we 
illustrate, perhaps attracted most attention. It 
is an unusually powerful machine, and is 
capable of testing to its utmost endurance any 
twist drill up to 3 in. diameter. At atrial with 
this machine a # in. hole was drilled through 
3 in. thick of cast iron at the rate of nearly 
30 in. deep per minute. and a 2} in. hole was 
drilled at the rate of 2} in. per minute from the 
solid in mild steel, the twist drills in both cases 
being of the high-speed steel of the manufac- 
ture above mentioned. The main features of 
the machine comprise a fixed and solid work- 
table with adjustments in each direction by 
quick pitch screws and in which the weight is 
taken solidly on the baseplate. A massive drill 
headstock is fitted to a strong vertical column 
and balanced for quick and easy adjustment to 
the height of the work. The spindle is sup- 
ported in a large steel sleeve with gun-metal 
liners and accurate ball thrusts at top and 
bottom. This sleeve has a rack cut in its face 
for the self-acting feed. It has also a slow 

















hand traverse and a quick hand adjustment, 
each engaged or disengaged instantly, and it 
has a neat and sure automatic trip motion. The 
positive feed is driven by spur gears from the 
spindle and variable either by a three-speed 
feed box or a quadrant plate with change 
wheels as desired. The driving shaft has capped 
bearings with gun-metal bushes, and is driven 
by the speed cone direct or through the 
gear, as the case may be. The machine is self- 
contained. the countershaft being fixed on the 
base of the machine with starting lever close 
at hand. The illustration shows the machine 
driven by electric motor. In the case of belt- 
driving from the line shaft the spur wheel 
shown is replaced by fast and loose pulleys 
The machine will admit work up to 36 in 
diameter, the capacity from spindle end to the 
top of the table being 2 ft. 4in. The self-acting 
travel of the spindle in the drill head is 16 in. 

A 48-in. double standard vertical boring and 
turning machine also figured conspicuously on 
this stand. In this machine each tool bar has 
independent feed motions in each direction 
operated by a separate gear box on each side of 
the machine, giving three changes of feed by 
the handle shown, and an additional three 
changes by a change wheel on the end 


double 


of the cross-slide, reversing motion 
being also provided. The tool bars 


may be swivelled to any angle and 
retain their self-acting feeds in any 
position. An important feature is the 
self - contained countershaft, which 
enables the machines to be placed 
often in positions otherwise unsuitable 
if the erection of scaffolding for a 
countershaft has to be considered. 
Another advantage of this arrange- 
ment is the facility afforded for the 
application of an electric motor for 
driving. This is very easily accom- 
plished by securing cross girders on 
which the motor can be secured and 
driven to the countershaft either by 
gearing or belt. Still another feature 
is a belt shifting device, enabling the 
belt to be moved with the greatest ease 
from one speed to the next while the 
machine is running without danger 
to the workman. 

Shown in operation was also a high- 
speed planing machine to plane up to 
+ ft. in length by 3 ft. square, and 
specially designed for use with high- 
speed tool steel In addition to the 
unusual depth and weight of the bed. 
one of the noteworthy features is that 
the whole of the gearing is neatly 
arranged on specially prepared flanges 
inside the bed, the shatts being carried 
in strong frames. The advantage of 
being able to remove the whole ot the 
gearing without disturbing the main 
bed will be apparent, but a still more 
important advantage is that the driving 
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shafts are so closely supported that HI 





mini- 


torsion and vibration are reduced to a 
mum. A very large idle wheel gears into the 
rack on the table and engaging several teeth 
gives a smooth and powerful drive 

The enormous power of the gearing enables 
the use of comparatively light belts running 
at a high velocity which are much more econo- 
mical than wider and slower running belts. and 
put much less strain on the machine in movi! 
from one pulley to another. The tool box is 
of improved design, being bolted in a circular 
slot in the vertical slide, so that it may turn 
completely round and permit of using the tool 
in a horizontal position. The vertical 


slide is 


of specially strong form with a long bearing 
on the back slide, the latter having also a 
graduated swivel slide for planing angles 
The novel arrangement of the driving 


mechanism, ensures a powerful and smooth 
cut, and the easy and quick manipulation of 
the machine, changing of stroke, &c 

We also select for illustration a power-driven 
portable drilling and tapping apparatus for 


bolting or clipping to a large casting which it 
is inconvenient to carry to a stationary drilling 
machine. 

It will be noticed that the foot being secured, 
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osition of the 





drill head may be adjusted 
1 vertically on the 

i directed to the connecting 
block between the two screws which is designed 


the drill spindle to be tilted in either 





ly an 
may be 


screws. 


o enable 





plane t vertical position, thus avoid- 
ng the of packing the foot to suit a 
rough casti 

The ndle is driven by machine cut spur 
vheel and pinion, the rope pulley driving by a 
steel mitre wheel between a pair of inverted 
mitres. the arrangement being such that by the 


movement of a small lever, the direction of the 


pindle may be reversed for tapping. More- 
over, the spindle is provided with a very neat 


leaving it free of the feed screw 
ithdrawal. The 
e sprocket wheel shown. The head 
ht enough for a man to lift and 
ugh to drill a 2in. or 





feed is given by 





strong 








ipa I 1Ol€E 
\ 10 in, stroke slotting machine. embodying 
some interesting features, completed this 
exhibit overhanging 


The design obviates 
I rod, and 


he connecting I easy and 


| pulation of the machine and chang- 
ng of stroke are secured by the novel and 








efficient arrangement of the driving mechanism 
A balanced lever is placed ir » the trunk of 

he machine, and work on each side of it are 
\ lr vheels th large bosses, forming 
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these 
bosses eccentrics are fitted. which 


substantial bearings. Into 
are made fast and loose with the 
wheels by a strong bolt passing 
right through them and through the 
slot in the link or balanced lever 
The die block. giving the motion to 
the lever, is secured on this bolt, so 
that when the wheels revolve the 
eccentrics and bolt arecarried round 
with them, giving motion to the 
lever according to the position of the 
eccentrics, in relation to the wheels. 
The adjustment of the stroke is 
quickly made by loosing the bolt and 
turning the fly-wheel round until a 
pointer on the 
opposite the required stroke, which 
is indicated on the wheel. Then 
the bolt is secured, and the adjust- 
ment made to the greatest nicety 
without further trouble. By 
arrangement the fly - wheel is 


eccentric comes 


this 


brought into the best position for 
the operator — the driving cone 
being on the opposite side of the 


machine, and also whilst large and 
dangerous. driving wheels are 
avoided, enormous power is ob 
tained by the double train of wheels 
Moreover, a very short connection 
is made, between the driving link 
and the ram, on which there is no 


side pressure, The link and con- 
‘ necting rod are in steel with hard 
ened pins and the bearings are 


bushed where necessary. 

Drummond Brothers (Ltd.), Guildford. This 
exhibit comprised a selection of the firms’ small 
lathes, especially designed for motor repairing 
These lathes are fitted with a novel form of 
slide rest, in the design of which is incorpor- 
ated a large boring carriage. The loosening of 
one nut allows the upper slide to be entirely 
removed, leaving a truly surfaced table fitted 
with | slots. converting the tool from a lathe 
to a regular boring machine for such work to 
motors as cylinder re-boring, re-bushing gear 
&c. The most promiment feature of 
this stand was, however, a fine g in. centre 9 ft 
gap bed lathe, an extremely powerful tool 
designed for use of high speed steels in 
general manufacturing work, and which has 
some special points. It has a single pulley head- 
stock, pulley 12 in. diameter carrying 5 in. belt, 
the belt pull being taken on a separate sleeve 
clear of the mandrel running in its own bearings 
This, with a two-speed countershaft gives four- 
teen speeds with two open belt speeds ot 100 
and 200 and 12 through 6 changes of back gear 
Only the gears in actual use are engaged when 
the back gear is in, and the lathe 
working just as the old-fashioned back gear 
lathe would be, except that the back gears are 
totally enclosed andrun in a bath of oil. There 
are other improved features calling for notice 
! among which is that the slide rails are 
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formed at the level of the bottom of the gap and 
extend right up to the gap space. The sa 
can, therefore, be worked right up to the head 
without any overhang of slide or tool, and 


no awkward gap piece is necessary. 


slide is formed as in the smaller lathes ; 


a | slotted boring table of ample 
dimensions with a sud tray com- 
pletely round it. There are forty- 
four screw and feed changes, which 
are instantly available by moving a 
pair of levers without changing a 
gear, but this gear-box is so arranged 
that any metric or any odd or unusual 
screws can be cut by extra gear 
wheels when required. Reversing 
for screw-cutting or feeding is done 
at the apron by a side lever always 
handy to the workman, and so 
arranged that screws cannot be 
crossed. 

The tail-stock is of new design, 
fitting the veed edges of the upper 
part of the bed, giving a truer lateral 
guide than the ordinary tongue and 
slot, as the action of fastening brings 
it hard to these guides as well as 
down to the flat surface. 

The bed is of true enclosed box 
section, and has cross braces inside 
the bed diagonal in reverse direc- 
tions. giving greater stiffness and 
resistance to the strains it is subject to 
than the usual vertical cross braces. 
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In addition to the above tools a 
small hand lever bench shaping 
machine was on view. 

George Richards (Lendon) Ltd.—Not 
the least interesting model of the 
many high speed lathes in the exhibi- 
tion was that staged on this stand. 
the geared headstock and the patent 
bed and carriage forming the special 
features. The bed is protected along 
its entire length from all turnings 
and dirt, and its top forms the cover 
of the slides, and at the same time 
the side guide of the carriage at the 
front. It covers the actual sliding 
surfaces on the bed, and not only 
protects them from undue wear, but 
permits of uniform lubrication with 
clean oil. The fast headstock is an 
advanced type of the all-gear system 
The changes of speeds, sixteen in 
number, are made by moving a lever. 
the gears being moved to and fro 
similar to the method adopted in 
automobiles. The peculiar feature 
of the carriage is that it does not 
touch the top of the bed, and there 
is a clearance to allow of dust an 
dirt to pass under the ¢ i 
guided by square sliding 

under the top member of the bed 

Further, it is guided entirely at the 

front of the bed directly under the 
tool, and the longitudinal guide is about five 
times greater than its width. This prevents 
any tendency to twist when the carriage is 
moving along the bed, and also reduces the 
strain on the feed gear wheels and shafts. 

Another tool worthy of note was a 2o0-in 
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mbined shaper e planer This machine employed, this being rendered possible by the 

combines the features of both types of machines, extra shearing strength of the keys and the 

' ul as a shaper, retains one of the principle additional section of metal in the shaft to resist 
: uivantages of the travelling head form. The the effect of compression by the key. 

; tables are clamped firmly to the bed, while the \lso shown wasa ‘‘ Mitchell" reversing gear 

tool fed over the work, instead of as is the apparatus for operating pianing machinesat high 

: case in many small shapers, the table and the speeds. The underlying principle of this drive is 

work being jerked along at each stroke of the the use of two heavy fly-wheels which distribute 

' tool to obtain the feed. their momentum through wide belts at the 

The ‘G. RR.” key-way system was also moment of reversing the motion of the table 

j hown, consisting of an automatic key-bedding The fly-wheels, although revolving in opposite 

} mac ing the recess in shafts directions, act in unison through the geariny 

; t lepth for the steel keys which couples them. The wide belts on the 

fia ns made by this firm. fly-wheels are loose and are alternately pressed 

It sl red that the keys are on to the driven pulleys by idler or jockey 

maller for their duty that those generally pulleys, and as the belts move in opposite 

: directions they reverse the 


motion of the lightly con- 
structed driven pulleys, 
which are attached to the 
gearing of the machine. 
George Wuttig, Dresden 
represented in this country 
by Beckenbach & Co 
Bradford, staged some in 
teresting machines of new 
design for cutting screw 
threads without reversing, 
and capable of turning out 
up to twenty-five screws 
per minute. Whilst in 
all tormer screw-making 
machines the movement of 
# the working spindle and 
cutter had to be frequently 
reversed for the purpose of 
cutting threads, this is no 
longer necessary in the new 
machine, in which the 
spindle and cutter run 
uninterruptedly in the same 
direction. This new con- 
struction possesses an ad- 
vantage. in that in cutting 





z 
S 





3 threads the movement of 
be the working spindle need 
. 

never be reversed nor 


arrested. and in that the 
shaping tools can uninter 
ruptedly work simultane- 
ously with the cutter. The 
threads can thus be cut 
simultaneously with the 
making of the pivots o1 
cutting off, without any 
necessity for this work to 
be done separately rhe 
shaping tool, resting on a 
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HI 


special slide, can be moved 
according to requirements, 
either diagonally to the 
spindle, or in the same 
direction as the spindle, 
9 in both directions simul- 
taneously, whilst the cur- 
ting-off tool arranged on 
the opposite side works 











independently A third 
can be used it 
head, or cutting off the contact 
surface of the screw-head, or cutting 
a hollow space in the end of the 
cutter, or receiving a small milling 


the screw- 


72 


wheel irranged likewise in a way 
to enable it to work independently 
over the cutting-off tool. If the 
machine is only to be used _ for 
making hollow 
threads, the cutter can be replaced 
by a drill-holder. If desired, the 
machine can also be supplied with 
a special boring device. for the pur 
pose of boring as well as thread- 
cutting. 

Ludw. Loewe & Co., Ltd., Clerken- 
well.—Among a representative di 
play of tools on this stand were two 
of more than usual interest The 
first was a circular milling machine, 


234 in. by 7} in., for internal or 
external vork, of entirely ne 

lesis its function being to take the 
» of the lathe for work of such 
forms as can be produced by milling 


articles without 





cutters ; as for example gear wheel 
either spur or bevel, grooved pulley 
wheels, flanged pulleys with crow 
The cutter spindle is of steel, and is provid 
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with a drawback bolt for the ct 
It is driven bv back gears having 
1:7. The outer end of the cutter 


upported by a movable tailstock which 1 
be taken away before milling internally. 


cutter and the work are brought 
} 


till simultaneously at each complete 
lution of the latter by means of an automat 


top. The head which carries 
spindle, is adjustable in both directi 
zontally, An adjustable stop is 


which ensures the head being broug 


exactly the same point for each piece ot 
when milling parts of equal diameter 
work spindle is driven by a worm gear wh 





can be disconnected and the spind 
revolved by a hand wheel. Chang 
are made by means of change ge 
arrangement is provided by lich 


rate of feed 
ork, pro 








that the diameter of 


remains the same. The outboard b 
porting the outer end of the \w 
is carried on a knee which car 
iside when putting in r rer 






» operates the table { 


by a belt 











maintained for all diameter 
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worked with the greatest 
rapidity. giving at the same time a very 
high finish. 

The second machine illustrated is a 


The machine 


“John's” patent splitting shear This 


machine is capable of splitting plates of 
any length and width up to n. thicl 


ness, right across the centre, and 
so far from the existing shearing 
with open gaps, as it will allow 


cross cutting of plates of the largest 





sions, 

Two croppers were shown, the first of 
which is capable of cropping the follow 
ing bars without change of blades: Round 
bars up to 2} in.; squares up to 2 in 
up to 3 in. by 1} in.-—6 in. by in, 
angles up to 5 in. by 5 in. by } in. ; tees 
up to 5in. by 5in. by}in. Inaddition, it 
is also provided with another cutter at 
the bottom for cropping channel bars 
to6 in. by 3 in. by 7, in. by 4% in., which latter 
blades are, however, easily interchangeable for 
inserting others to deal with any other rolled 
steel sections. The machine was ¢ 
2} h.p. ‘‘ Westinghouse” motor carri 
top of the frame, thereby making the whole 
fully self-contained 

The other cropper shown is particul 
suitable for cc | 











uctional engineers, and was 
driven by a 4} h.p.* Westinghouse ” motor. also 
fitted on the topof the machine. This machine 
is capable of cropping on the sq Angles 
up to 6 in, by 6 in. by 8 in.; tees up to 6 in 

6 in. by § in. ; round bars up to 2} in. ; squ 
bars up to 2} in.; flat bars up to 3} in. by 1 in. 














7 in. by in. On the bevel t m 
$5 to go dey. left and right han ) 
in. b n. by n.; tees uy 











This exhibit was com] 
capable of itting as {ol 
b >in ip to bv 
6 in. by 2} in t ) 
to 6in. by ¢ ; 

2 in dy I IO 
. 1 
to 8 n. b 
to 12 } b tees up t 





house" motor, executed 
tions in y rapid manne 


rolled ste el sections bei 


: i 
ibn l 

ty both in the frames 

1, without 


large floor space 





and moving securet 
involving undue ight 
by using steel throughout. 
tt & Engelhard, Ltd., Offenbach, showed a 
electric d ng | tapping mac 
and a portable radial drilling machine 
former machinecan be easily transported and put 
place without any prepara- 
irilling holes of small and 


ve weight of the 














into useat the desired 


work, al 





machine 
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one side. In shipyard prac 

tice, when the machine is 
used for bending purposes 
in the event ofa plate being 
over-set, it Is not necessary 
to take the plate out of the 
machine to remove the 
‘ over-set,’’ as the straight 

ening roller can be run up 


and the plat 





iwa5b.h.p. ‘De Laval 
pe, coupled to a dynamo 


Che 





lis stand how 


ever, was an 45-In. automatic 





chine, which we illustrate 


bevel wheel shaping ma 


It is arranged to automatic 
ally shape and divide the 
teeth of bevel and mitre 
wheels from an enlarged 
copy, or former Ihe cut 
ting tool 1S carried by a 
reciprocating arm, and is 
provided with horizontal, 
vertical and swivelling 
adjustments to the tool box 
The work spindle carrying 
the wheel to be cut, the 
worm wheel and dividing 
apparatus are mounted upon 
the smaller of two super- 
imposed swivelling sectors, 


which pivot on a common 
centre, this centre being 
arranged to coincide with 
the point of the cutting 
tool. The smaller sector 
is adjustable upon the face 
of the larger sectors to suit 




















THE SECOND 
the angle of the wheel which is being operated 
upon. The headstock and socket carrying the 
mandril and the dividing apparatus are ad 
justable for various diameters of wheels, 
and attached to the socket is a_ radial 
adjustable arc lever, upon the extreme end 
of which is fitted the copy or former, which 
latter is kept in contact with a hardened 
steel guide plate by means of a hanging weight 
and cord passing over guide pulleys The 
action of the machine is as follows: The wheel 
mounted upon a mandril is fed upwards towards 
the reciprocating tool by the movement of the 
larger sector, which is actuated by a pinion 
engaging in teeth cut in its periphery and 
driven through a worm and wheel by means of 
hand gearing and ratchet feed motion. At the 
same time the spindle carrying the wheel is 
receiving a variable axial motion, imparted to it 
by the copy or former. When the correct depth 
of tooth is arrived at, the feed is automatically 
tripped and the sector returned to its original 
position by means of a weight. During th 
return motion the wheel is automatically 
divided by means of the friction driven change 
gear, the cam controlling this motion being 
tripped by an adjustable stop. The feed is 
then automatically re-engaged and the cycle of 
operations continued until the wheel is finished 
and the machine is stopped by the operator 
Kendall & Gent, Ltd., Manchester. Of the 
machine tools shown by this firm we may 
particularise a fine universal cutter and tool 
grinding machine which embodies several new 
features. In addition to the main spindle there 
is provided a high-speed spindle on a vertical 
slide carrying an emery wheel. This spindle, 
which is the one most generally used, is driven 
by belt from the main spindle, and _ being 
capable of a vertical motion by hand-lever, 
enables several varieties of work to be per 
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formed that cannot be done on ordinary 
machines. The sliding surfaces to the mair 
and swivelling top tables are carried up into 
the body of the main table and are thus out of 
the way as much as possibie of emery dust, and 
are not therefore subject to the wear that 
usually found at this part. The traversing of 
the tables and a heavy cutter past the emery 
wheel is performed by a quick-pitch screw | 
handle. At the same time, as it is frequently 
desired to use this screw as an adjustment, or 
for setting on cut, it is also arranged with a 
portion having a fine pitch, either of these 
pitches being available by slackening or tighter 
ing a thumbscrew, Due to the adaptability of 
the machine as a whole the plain and sub 
stantial indexed heads supplied with the 
machine suffice for almost all operations re 
quired in the tool room, a special fixing, fitting 
the standard swivel head, is, however, supplied 
for sharpening formed gear cutters In th 
the cutter is supported on a spindle fitted with 
a notched disc and plunger, correct dividing 
thus secured giving equal tooth height to the 
cutter, and a true radial face giving correct 
tooth form in the cut wheel. A second barrel 
or support having an extra large hole to accom 
modate the taper shanks of large cutter head 
is also supplied. The machine is fully indexed 
where necessary, and has a micrometer stop t 
the vertical slide for use either with hand-lever 
or screw, The machine is provided with an 
annular face-grinding wheel in a protecting 
case on the main spindle, and is fitted wit 
hand rest for the hand grinding of small tool 
flat drills, &c. The hand rest can be removed 
and an ordinary twist drill grinding fixture 
secured in its place when desired. A _ vertical 
slide enables the machine to be used for sharpen 
ing cutters having a curved outline either con 
vex or concave, a suitable former being used. 
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head-stock to backshaft. and can be 
nstantly changed by means ot a lever 
placed in front of the bed within easy 
reach of the operator. 

Cunliffe & Croom, Ltd., Manchester 
\ self-contained motor driven planer- 
type milling machine was conspicuous 
on this stand, machining the halves 
of aluminium crank cases and gear 
boxes, as required in automobile work 
for which it has been specially de 
signed. The machine may, however, 
be suitably geared for general require- 
ments It is of the vertical spindle 
type, the spindle slide having a self- 
acting feed horizontally in both direc- 
tions along the cross slide with an 
auto-trip toeach traverse. The latter 
is 2 ft. 6in. The table, which is 5 ft. 
in length, hasalso a 5 ft. auto-traverse 
and trip motions in both directions, 

A motor-driven _ self - contained 
planing machine, 2 ft. 6 in. by 2 ft. 
6 in. by 6 ft., was also shown. It has 
an unusually deep bed and is provided 
with a four-speed gear box, the speeds 
of which are controlled by means of 








one lever only. The feed motion is so 
arranged that a cut can be put on at 
RUTOMATIC BEVEL WHEEL SHAPED REENWOOD & BATLEY, LTD, either end of the stroke, and any 
alteration from a fine traverse to a 
The Colchester Lathe Co., Colchester, showed broad cut can be made whilst the machine is 
several standard high speed lathes, some of running. 
which were in operation, The 


7}-in. special pattern machine, 
vhich is illustrated, was doing 
some very heavy cutting, reducing 
a 4-in. steel bar to 3 in. at a single 
cut. This high cutting capacity is 
rendered possible by the high belt 
speed adopted—the countershaft 
running at 500 revolutions per 
minute—and by the broad cone 
pulley. The latter is arranged so 
that it always runs loose on the 
spindle and drives a shaft running 
parallel to it, the spindle being 
connected with this shaft by a 
nest of sliding gears, no idle gears 
being in mesh. The wheels are 
thrown in and out of position by 
the handwheel shown above the 
casing The hollow spindle is 
bored to admit a 2-in. diameter 
rough bar and is fitted with ball 
thrust The saddle is very heavy 
with long bearing surface. It is 
of sufficient length in front of the 
bed to enable the largest diameter 
f work to be faced with one set 


ting of tool The rack and pinion 


are of steel, and the self-acting 
sliding motion is put in and out 
of gear by a small lever conveni 

ly place front of the saddle 


The self-acting feeds are positive. 





a ire reac ] ed by gearing trom NIVERSAL ¢ rTi ;RINDING MACHINE. KENDALL & ENT, LTD. 
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Other S ¢ rising this ex] t were 
20 in, ertical turning boring 
nills, plain milling machines, drilling hine 





and two disc grinders 
Humpage, Thompson 
*xhibit w rest 


¢ 
} . > 
hobbing les, one of 30 in. 








14 in., b ctrically-driven and doing useful 
work cutting spur wheels for actual service 
Both hines are on usual general I 





ovements have been embodied 


Foremost 





amon 


Variabie teed 





vhich gives any desired rate 
{ feed to ) utter As will be seer 
rom the illu this detail, this gear con- 
sists of a pair of tay nes with a moving be 
running in conjunction with an epicycli 





ind the slide 


Automatic stops are provided, 


THE COLCHESTER 
LATHE Cc 
ENCLARD 


rri ob bracket can be raised or 
lowered by means of the hand wheel while the 
automatic feed is on Another feature relates 


he method of setting the cutter, which is 














a hinged arm attached to the 
e above the hob. 


drive 1s trom a 





shaft runni 














onstant spee hy th a four-speed gear box 
carried on top of the column. Change of speed 
s effected by an ingenious key arrangement 
vhereby a one of the four wheels is engaged 


1 the constant shaft. 


Motion is 


the counter- 


speed 


transmitted from these wheels to 





shaft gearing, thence to the vertical shaft 
through bevel wheels. The machines, as will 
be seen, are very stiffly built and will cut big 


ita high speed. For example, 
ne will cut up to 3 pitch in steel 


per minute, and the 


pitches in steel : 
the 22 in. mach 
ita { 


rate of 4 in. of tooth 
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tch (1-% circular 


in castiron 30 minutes, with 





»b. This was the original 
the firm, and the first trial 
machine were exhibited 











vy. An interesting t figure yn th 
in the shape « 4 universal grinding 

ne without overhea gearin Phi 
unique feature permits of heavy being 





the 


The method of 


machine from any position. 
traversing the emery wheel and 
s adopted, the head « ailstock 
irmly down ir 
wheel 





and the 


Slide, 





traverse the bed with freedom since there is n¢ 
drum along which the slide ha drag the belt. 
A swinging gap bed 1s provided, thus enabling 
eccentric rods, piston rods with butts, or piston 
rods with piston in positior 1 
the piston tapered 
ittachment 

Joshua Heap & Co 
had a representative 


machines, 





being ground, or 


being 





thout special 


Ltd., nder-Lyne, 
show of their 





screwing 


they 


o run OV the 





re 





h carpenter as to the nature of a 
There was a 4-in. ‘‘ Rapid 
cutting machine for screwing and 
and making nipples. I 
with a special chuck for grip the tubes 
without stopping the machine. thus saving the 
time of stopping and screwing up and unscrew 

the pping jaws as in the ordinary ma- 


ing dies are adj and 


oring 
rewing and 
utting tubes 


hine is fitted 














ustable 
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mot for Instantly opening the 
“1 y Of 

: May Schmidt, 

: —The applicatior I 

) was well demonstrate 
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comprised 
twist drill 
’ eral universal 
grinding ma 
j 
’ 
up to 300 mm 
in length It 
tal type Tr 
; The work 
{ fixed to ar 
: rhe grit 
n n it 
ally | i 
; a dust « 
} : SET VE the 
double purpose of ng the 
cylinder both clear ol 
Schucharat Schut West 
/ minster, had three stands, that 
in the centre of the hall being 
“1 d I Their colle 
everal high-speed 
gear head stocks 
ot Prentice 
tools Inciuding latest type 
of turret lathe, with all-g 1 
head stock rhe firm aut 
matic gear hobbing machine 
are once more to the front, the 
jo. 2 size being sho 
tion. The N ; m 
AK H ' PAGE, THOMPSON wae 1 No machine | 
table, the three machine t 
can tx pened thus alle ng the tube gether making 1 ver effective play. Or 
to be withdrawn after the thread is cut, without other machines in operat special ment 


AGE THOMPSON g& F 
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the travel of 














} 7 be. “ ot = 4 
E |p ammmed 








te ith the the ends I 

é each p imin in pipe al 

ealil with > required, as it is impossible to p 

gine [The valve gear is of year together in any other but the « 
De und consists of two smal A duplex feed and ash ejector | 


t1 


ilarly strong pattern was also sho 


ves and one main distribution val l 
The Pulsometer Engineering Co., Ltd., 


1 ve 
ke most other valve gear where the 














valves alone are positively moved, the had one of the most striking stand 
f this gear, including auxiliary and main exhibition, perhaps the most strik 
g valves, is mechanically moved before size. They showed one of their N 
valve is given its final movement by ometers, a pump which, although 
yf the steam This, it is claimed, 6 in. high, is capable of throwing 
team to be used most economically gallons per hour. In order to em 
ing the area of the steam port during great range of pumps that the company make, 
the piston, and this period closing there was shown a No. 1 pulsometer 


in steam port allows the pump piston close proximity to the No. 12 
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rod, the trunnior vo! 
i pening and closing the exhaust 








king 


on 
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fixed centres. 


ilve tight, one on each end of the 
we! vhile the cams for operating 
the steam valves run loose on bushes through 
ich the top trunnion passes. To open the 
steam valve a striker is Attached to the end of 
the top trunnio1 which, in oscillating, raises 
the cam against a ball which in turn forces the 
lve ope n the return of the stroke the 
im is released and the valve closes. This all 
takes place in a horizontal line without the 
tervention of any pins or knuckle joints, and 
f exceeding] mple design. The exhaust 
can per ts valve in much the same way, 
ly it is attached firmly to the trunnion end, 

a rks against a trigger which opens the 
ilve one direction of the trunnion but not 
n the er \ small pin in the cam is also 
ed { pening the exhaust at the end of 








the stroke before the triggers are able to hold 
the valve open. Small spiral springs are 
attached to the cams and triggers to keep them 
in their places. The type of pump shown will 
deliver about 30 gallons per hour, using steam 
at 600 lb. pressure, while the pumps are tested 
up to 1,000 lb. pressure 

Thwaites Bros., Ltd., Bradford. Of a miscel 
laneous exhibit comprising several lKoots 
blowers, a steam hammer, air compressor 
enclosed type vertical engine and pumps, the 
latter are selected for description by reason of 
their conspicuous interest Che first was a vari 
able delivery three-throw pump. with constant 
stroke and speed, driven by a ‘** Phcen 
through reducing gear. The method of regulat 
ing the quantity discharged from zero to the 
full capacity will be obvious by reference to the 
sectional illustration on page 3g) Beneat! 
each suction valve, A, there is a spindle B, the 
1d of which carries a hard steel roller, C. The 
cam shaft, D, carrying the cams, £, is driven 
direct from the crankshaft by a train of bevel 
gears The angularity of the cams can be 
varied in relation to that of the pins by 
means of the worm and worm-whe and J 
actuated by the hand wheel seer ht 
his adjustment can of course be 
the pump is standing or in motior By thi 
adjustment the spindles, B, are 1 up, and 
keep the suction valves open in turn during the 
whole or any required portion of the stroke of 








motor 








Ss 





1 
€ l 








their respective plungers. By this means the 
delivery can be varied from noth to full 
capacity, the power absorbed being in propor 
tion to the quantity delivered as the water not 


delivered merely passes back through the 








suction valves at no pressure instead of being 
forced up through the delivery valves 
[he other pump shown was of the vertical 


direct-acting type and is also illustrated in 
sectional elevation. It will be seen that the 
valve is of the simplest type and is reciprocated 


by a rocking lever attached to the cross-head 
the action thus depending directly on the 
motion of the piston rod, and, as a consequence, is 
under complete mechanical control. In addi- 
tion to the simplicity of action thus obtained 
another feature of this pump is the method of 
overcoming the neutral point in the steam valve 
A number of small ports are drilled in the toy 
and bottom of the pump liner, these port 
being so placed that there is direct communi- 
cation between the two sides of the pump 
piston when it is at the top or bottom of its 
stroke. It is when the steam valve is in the 
neutral position that these ports begin to open, 
with the natural consequence of destroying 
the pressure in the pump cylinder and enabling 
the steam in the steam cylinder to expand and 
complete the stroke. The completion of the 
stroke necessarily means that the steam valve 
is carried over into such a position that steam 
is admitted into the opposite end of the 
cylinder. The amount of opening of these 
ports can be readily adjusted by the nuts on 
the valve spindle, and can be permanently fixed, 


} 
] 
i 
















































THE 


so that there no fear of sticking at 
any speed at which the pump may 





work. pump was shown working 
and a very regular flow was _ notice 
able, due tothe absence of any slowing 


wn at the end of the stroke 
. F, Oddie, London, S.W. 
tand xhibited se 
“Oddesse” pumps, two of which were 
shown at work. The distinguishing 
pump is that the motior 





On this 


} 
were e veral types ol 











feature of t 

of the valve gear is obtained without 
the use of rocking shafts or joint pit 
the lide alve being driven by 
clined blocks which have ame 
motion a the piston rod, being 
ittached thereto by a projecting arm, 


sliding blocks and slipper-piece 


ist iron and lubricate 









steam and oil, become in a 
ort t brightly | ed and ver 
rd bl 

1 Cas on the 

by removing tl 

be taken out, ex 

back again [The water end consist 
of double-acting plungers working i 
internally packed stuffing boxes rh 
nethnod of internal packing opte 
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for small sizes and for working - 
ures up to 150 lbs. In the I ~“-H 
: “ ee: 
pressure type the internally packed A WEATING AND | D FINAL HEATING PLATE 
1 ; TESTING TANK 
vater-plungers are replaced by four DE-AERATING BOR - a 
ngl : nttneined 4 B CRIO F THERMOMETE 
gle act irms, attached to <¢ ros c STEAM BREATHING 8327 CG OVERFLOW TANK 
heads. an mnected together by PIPES H DISCHARGE PIPE 
utside tie-rods It is therefore a ARROWS INDICATE FLOW> WATER 
quadruple - acti but the stuffing 
boxes are adjustable from the outside. i FI 1EATI I 
In the middle and larger sizes, in 
addition to the main valves, the motion of each gallons of water, at 250 revs. per 1 é I 
piston drives cut-off valves which act on the i ft. head 


back of the main valves as in the well-kn 
Meyer gear. It has been found that this method 


enables the pumps to be run at a high spee 
vithout shock and at a constant length of 

stroke [he latest development is __ the 
Oddesse comy ound pump, one of hich 


was shown at work. In this all the quiet 
running at high speed is noticeable,as with the 
on-compound pump, but the higher rate of 


expansion « btained effects a 

n steam consumpuon than 1S 

simple type. 
Chree-throw 


greater economy, 


possible with the 





and direct-acting feed pum} 
the stand of Lee, Howl & Co 
Ltd., Tipton, and a novel pump for domestic 
farm and horticultural purposes, formed the 
sole exhibit of the Lamp Pump Syndicate, Ltd 
Driven by a paraffin stove, this pump has only 
two parts, and automatic in all 
respects. It is made of the best gun-metal, ha 
no internal packings, a vertical direct action 
and works by steam at atmospheric pressure 
and returned to the boiler 
Ltd., Bunbury, had on 
one of their well-known Roots’ ‘‘ Acn 
pumps, with a volume of discharge of 


also figured on 


working is 


° 
which is condensed 
Samuelson 
view ie’ 


rotary 


STEAM SPECIALTIES, VALVES, AND 
ACCESSORIES. 





ing was represent 1 at the tal 
ol H Perkin & Co., Leeds. the /Fludson 
Economisey Co., London, E.C., FE. Green & Son 
Ltd., Wakefield, and Lee, Howl & ( Phe 





firm staged the recently introduced 
‘Wilkinson live steam feed-heater. rhis 
apparatus of a de-aérating chamber 
fixed at the highest position within the boil 
which the feed water ered. ar 
number of dishes and plates, fixed alternatel 
over which the feed water gravitates to a receiv- 
ing chamber below. These are built ri 


first-named 


consists 
lie! 


into is deli 





ida 
vertical hydraulic tube passing through the 
hell of the boiler. This tube is open at it 
upper and closed at its lower end \ little 


mercury is poured down the tube to facili 
the transmission of heat to a thermometer 
vhich therein. This thermometer 
gives the temperature of the feed water at the 
point where it flows into the water 
of the boiler. A tank and dip tube are fixed 


is inserted 


space 
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\ 120° to 72° F. 
j ; VM Green & Son showed model 
| of tl well-known fuel economiser 
| th scraper gear perat 
— —_ 1 high-speed e for 
SSS eee, ae] economiser » _ Mechanica 
: = > tokers and con\ Dt imple Cas 
ee i ———EEEEOEOOEOEOEOOEOm S—— 1 nys of economiser tube ind p 
| Vy ¥ zrapn ft € nomiser sta t 
i l How ( exhibited ul 
; ea raising ci ¢ u g 
’ e * Tipt forced ¢ 1 ice 
for bur g refuse fuel I | 
' ind Tranter’ detartariser iter 
tuted anothe ere te 
} t stand 4 
: l Work Pa ] 
: h 1 imber of il } f 
i hicn i t i I 
pipe p valve th ba é 
' t ch illustrate 
' Phe é shows th i ‘ 
' ( ed positior The inte i lve 
( 4 . St nt I ‘ t é 
. flange, the metal cDb ig 
' and acts as a che ilve Che 
ha eel F is fixe the 
ndle G n whicl I I é 
pr eT V 1 irra € 
iS a sprit U, rh n 
ts shown the spring te! 
ft the spindle VW uy Another sprin 
l irranged a e | hic 
e pressure f the sj g ( in be 
regulates B I tl i 
eel F, tl I e G 
lif ip, ar stea es to the 
hamber and serve to « 
tee iter at steam temperature t 
e boiler eal the biow-oft one 
I ecting the de-aerati! t= 
t ( it ilve outside the boiler (:"3 
es the equipment It is stated that t 3] 
eate ] ind cheaply fixed, and cleaned | 
P 3 
Phe I economiser has already beet Z 1 
ealt . that further description i ’ ce i { ) G) " og ( 
r t mention ma be n oe fa ; {i li ic iin ‘ b ‘ i 
vork ‘ f Br $ patent ¢ ling Pre ED it 
sniean: sat yn on this stand. I¢ is of Tray ay TT ibe d 
t ¢ type, but, of course, may be 4 a 1S ty = 20t 
ee y he open or fan type: Its detail i oe a] 
be at rent from the accompanying eleva | f 
trat the feature consisting in the | | U 3 
rrangement of the hurdles composed of tri y Ht. 1 £. 
‘ mbers, giving a surtace flow dowr r lb 3 ] f Se eh r 
the lower face and so exposing a ge Ju oun FL TO : = 
irea A the upward dra it of cool } ] 
ur he water dropping from the lower edge =e }} > 1 my AIP 
f the ts gle is caught by the flat surface of t — KI as 1 \ | j 


t 
the member beneath and an even distributior { 
c ¢ meal f lateral gutters cut in the 
toy rface The apparatu stated to be 
highly efficient, in one installation the tempera- 





No 





the bore 


piping Chere 


re e al 
© may ti 


hes VM, be lifted up eas 


1 pen 


again brought i: 
vn in the drawing. There is 
irrangement marked Rk, by means 
valve may be immediately closed in ¢ 
vithout having to use the hand 
sing above the hand wheel, whi 
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capac ty 


ible drop 
t 


Many 


it the stan 

amongst which may be noted the 
Foster reducing valve, and the 
Key-ring renewable valve seat, 

which is ] 


pressure 








Passing reference mayalso be made 
well-made patterns of steam 





he 

oe water gauges and other fit- 
tings, displayed by the old-established 
firm of Thos. Noa ~ Sons, London, 





as to be easily and quickly dis- 





on vie 1 variety of indicating ap- 
parat ncluding indicators of their 
external pre re spring type, suitable 
for steam, gas or oil engines; indica- 

I pecially suitable for winding 
r es, the iwram being continuous 


engine and boiler mountings, and 





The blov 





nder. 


A profi 





electrical 
from seve 
different 
which th 
mentione 


and is 


Kecent t 








ng time and revolu- 
Mathot"’ continuous 
pressure recorders, 

pec ly for gas engines 
Vitton, Birmingham, had 
isplay of pressure, vacuum, 


W i 


Ke per m 


ut appreci- 


oi t 





es were on view 
ind of W.H. Bailey & C 


fitted in stop valves for high 
superheated steam tallows 
ences of expansion between 


the body, and can be 





and replac ed The 
Key-ring is the 


flexible metallic con 
n the seat and the 
r in construction to the 
Ramsbottom piston ring 





mprising, amongst other 
cial valves for superheated 
rm of valve with renewable 
pecial alloy, and an im- 


ver safety valve, designed so 





McInnes, Ltd., Glasgow, had 


giving the variations 
ge of load at every part 
ke; continuous double 
licators for recording 

and simultaneously 
m both ends of the 





, oil, and pneumatic gauges, 


ler fittings Attention 

Iso be drawn to a power 
1ammer for flattening thin sheets. 
he hammer, which makes 250 
ite, is cushioned by an air 











ision of steam fittings, together with in- 
ind gauge testing apparatus, appeared 

Steam Gage and Valve Co.'s stand 
the indicators were some with an 
attachment enabling cards to be taken 
ral cylinders simultaneously. Many 
patterns of gauges were shown, of 
e ‘“ Crosby improved type may be 
is is mounted on a slate slab 
fitted with double Bourdon tubes. 
e at the National Physical 
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REHDERS 





METES 


FEED WATER 


Laboratory showed this type to be practically 
free from vibration, the pointer swerving out 
to something under the 1 lb. mark. Also 
shown were a number of ‘‘ Mason’’ pressure 
control appliances for automatically regulating 
air, water or steam pumps, where it is neces- 
sary to maintain a constant pressure. Full 
particulars of this appliance will appear in a 
future issue. There was also a special form of 
pop safety valve without guides or wings, the 
edge of the valve being the frustrum of a 
sphere so that sticking is prevented. 

Sanders, Rehders & Co., Ltd., London, E.C. A 
boiler feed-water meter for measuring feed 
water at highest temperatures proved to be 
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the novelty among the ‘‘ Sarco’’ specialties 
\ sectional view of the apparatus is given in 
the half-tone on page 344. The meter will 
be seen to consist of the strainer box A, con- 
taining a cylindrical copper sieve, and the 
meter proper. The cast iron casing B is pro- 
vided with a lining of phosphor bronze C, and 
the two covers to the casing are also lined with 
the same material. The moving mechanism is 
constructed of an alloy of nickel steel and a 
metal which is not affected by sudden and wide 
fluctuations in temperature. It consists of the 
drum D (mounted on the spindle £), and the 
wings F,G, H, I. The latter have attached to 
them, both at the top and bottom, studs A. 
The water flows in at L, and falling on wing F, 
causes the drum to rotate. This brings the 
studs A on this wing in contact with cam M (a 
similar cam is also attached to the top lid), and 
on moving on further, the latter forces the 
outside rim of the wing tightly against the 
casing, making a water-tight joint, as shown 
in the position of wing G. Simultaneously, 
wing H has moved round towards the water 
outlet NV, and after having passed this. is gra- 
dually closed and pressed against the drum by 
the guide-block O. In the course of this move- 
ment, all the water between that wing and the 
drum is forced out at N. Before it can be 
released, the wing has to pass the two blades 
which are held open by the pressure of the 
water, and make a perfect joint between 
the inlet and outlet sides of the meter 
These blades act at the same time as brushes, 
cleaning the wings of any scale that may 
have collected on them. As soon as the 
wing is released, the same action recurs. The 
meter is designed to make about 30 revolutions 
per minute. The motion of the mechanism is 
transmitted to the index, which is arranged on 
the upper lid by means of a small spindle, the 
flat end of which engages in the small slot RF at 
the top end of the main axle. The automatic 
COy, recorder and the indicating steam meter 
will be already familiar to readers of the 
ENGINEERING REVIEW. 

Simmance & Abady’s CO, combustion recor- 
ders also figured amongst the exhibits of Alex. 

















Wright & Co., Ltd., London,S.W. This instru- 
ment records the percentage of CO, and the 
amount of air passing through on the same 
chart. I Koss, Hotchkiss & Co., London, 
as t year, gave demonstrations 
with working models, of the action f 
their automatic boiler circulator, and displayed 


a number of sample deposits removed from 
boilers by the action of the apparatus. The 
‘* Patros ’ steam trap was shown publicly for 
the first time, the details of which will be 
apparent from the accompanying sectional 
drawing. It is of the expansion type but dis 
charges periodically, and the steam pressure is 





under the valve keeping it closed. The dis 
charge water is cool, hence. it is stated, the wear 
of the valve is reduced to a minimum. A 


further claim is that it will work through a 
great pressure range without dribblir 











The reservoir A is for storing the collected 
water which accumulates and rises till the 
tubes B are cooled and contract, drawing 
down the head C till the intervening space 
between the set-screw D and the valve 
spindle E is traversed. On further con- 
traction the valve and spindle are depressed, 
thus opening the valve F for water to be dis- 
charged at G until the water level has fallen 
below inlet pipe H, when steam is admitted 
through the bye-pass J to the top tube B. It 
continues circulating through lower tube, 
momentarily increasing the depression of head 
C, till all the water is discharged, when both 
tubes by expanding raise the head, and the 


valve is closed by the steam pressure under it. 
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The spring L helps to bring valve promptly on 
to its seat. The pin M and handle N are for 
testing the trap at any time by hand. 

McPhail & Simpson, Ltd., Wakefield, showed 
a complete downtake superheater, tube 
plates, headers, superheater tubes and stop 
valves specially constructed for superheated 
steam; and Geo. Kent, London, W.C., had 
on view a number of hot water and boiler-feed 
meters of the ‘‘ Venturi” type. This meter, 
which has no moving parts in contact with the 
fluid passing through the meter tube, consists 
of a tube forming part of the ordinary pipe 
line, from which it differs only in that it 
presents for a short distance a _ truncated 
reducing cone coupled by a throat-piece to an 
expanding cone. 

The registering portion consists of two parts : 
first, of a mercurial U-tube, which, being con- 
nected with the up-stream and throat of the 
tube, brings in the element of the ‘‘ Venturi” 
head or difference in pressure between these 
two points; and secondly, of the clockwork and 
gear controlled thereby, which supplies the ele- 
ment of time. The connection between the 
pressure and time is established by means of a 
float resting on the mercury in U-tube and rack 
and pinion gear. The ‘‘ Venturi '’ head may be 
explained as follows :—Water flowing through a 
pipe of diminishing area loses the pressure which 
it exerts laterally as it gains in velocity. Con- 
versely, water flowing through an expanding 
cone loses speed and regainshead. This section 
may be concluded by the mention of the A djust- 
able Cover and Boiler Block Co., Ltd., who staged 
a model of a Lancashire boiler, showing the 
adjustable system of setting with the firm's 
overlapping seating blocks and removable 
covers 


PACKINGS, FRICTION REDUCING 
METALS AND APPLIANCES, Gc. 


Compared with the exhibits of a year ago few 
developments were observable in the almost 
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overwhelming display of accessories comprised 
within this section. Very much interest, how- 
ever, was displayed by visitors in these details, 
and for this reason, as well as to make our record 
of the exhibits fairly complete, the following 
simple notices are given. Commencing with 
anti-friction metals: the exhibits of Willans & 
Robinson, Ltd., Rugby, mainly consisted of 
phosphor- bronze and white metal bearings cast 
by the ‘‘ Etonia” process, a treatment which it 
is claimed gets over the troubles due to the 
segregation of the different constituents of the 
alloys, so that a practically complete equality 
in the structure of the mass of the bearing is 
obtained, and a consequent equal distribution 
of the load through every particle of the wear- 
ing surface. The Hoyt Metal Co., London, E.C., 
showed samples of various qualities of white 
metals, as did also the Atlas Metal & Alloys Co., 
Ltd., London, E.C. Some of the exhibits on 
this stand were specially interesting by reason 
of the fact that the bearings shown had been 
actuallyat work. Amongst these were a marine 
slide valve, showing a special application of 
white metal to this class of work ; an armature 
bearing of an electric tram car, which had done 
a mileage. of 84,000, and despite this distance 
was in first class condition ; a pair of axle bear- 
ings of a heavy electric car, which were lined 
with the company’s white metal re-run from 
the armature bearings when finished with 

These bearings had a mileage of 36,400, and 
still appeared in good order. The Glacier Anti- 
Friction Metal Co., Ltd., London, E.C., restricted 
their display to ingots of the following varieties 

‘Glacier "’ anti-friction metal, Findlay’s special 
motor metal, plastic metal and babbitt metal. 
Roller bearings were represented by the Hyatt 
Roller Bearing Co., London, S.W., and the 
Empire Roller Bearing Co., London, S.W. The 
former exhibit comprised bearings for all 
kinds of purposes from very small bushings up 
to large bearings for standard shafting 5 in. in 
diameter. Bushings for various other kinds of 
work, high speed and low speed, under heavy 























load were shown in great variety of sizes. 
The distinctive feature of this roller bearing is 
the roller, which is made from astrip of steel 
wound into a spiral-shaped spring of uniform 
diameter. The advantage claimed for this con- 
struction lies in its flexibility, enabling it to 
present at all times a bearing along its entire 
length resulting in a uniform distribution of load 
on the roller itself as well as the surfaces on 
which it operates. All tendency to distortion is 
said to be eliminated, as the roller tends to adjust 
itself to the irregularities present. From its 
construction the roller acts as an oil reservoir, 
while the spiral and rollers together perform 
the function of an oil carrier, thereby assuring 
ample lubrication. 

We noticed one of the company’s standard 
ball and socket pillow blocks, one of an order 
which has recently been installed in the works 
of Arthur Lee & Son, Ltd., Sheffield. This 
bearing is for a 7 in. solid shaft, and was shown 
alongside a small 1} in. ordinary bearing, which 
provided a striking contrast to the massiveness 
and weight of the larger bearing. 

There was also on exhibition at this stand 
bearings which had seen service. One in 
particular was a shafting bearing which had 
been in operation at the works of Strachan & 
Henshaw, of Bristol, for a period of about nine 
years. This bearing was in service next to the 
main drive pulley, and appears to be still in very 
good condition. Suspended above the stand 
was a huge model of the “Hyatt” roller, 
revolved by means of a small electric motor 
fitted inside the roller. 

The Empire Company’s exhibit comprised a 
working model on rails with axles fitted with 
roller bearings ; fly-wheel models ; railway and 
tramway axle boxes ; swivel and rigid shafting 
bearings ; trolley bearings and cages and rollers 
fitted with this specialty. This type of roller 
bearing is designed that the load bearing parts 
have a rolling movement upon solid cylindrical 
rollers, all of which are controlled in alignment 
with the axle.or shaft by a special form of roller 
cage. This also separates each of the set of 
rollers to prevent the frictional contact of the 
adjacent roller surfaces which rotate in opposite 
directions. 

The ‘Tilston’ automatic forced lubrica- 
tion system owas shown applied to 
bearings and bushes on the stand of the 
Forced Lubrication Co., Ltd., Manchester. 
The principle of the system is clearly 
shown in the illustration on page 346. 
Sufficient oil is poured through oil feed K to 
last several months, and is forced through the 
frictional parts of the bearing and then returned 
to the oil chambers D and Dr to be forced 
through over and over again. The pump 
plunger or thimble F is reciprocated by the 
rotation of the eccentric C, When the plunger 
F is at the top of its stroke, the oil in the end 
chamber D escapes through the inlet holes G 
inside the pump. As the plunger descends the 
inlet holes G are cut off by the casting, and thus 
the oil is forced past the non-return valve / and 
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through the outlet J to shaft to be lubricated. 
Each bearing has its own pump and is therefore 
self-contained, and existing bearings can be 
fitted. A system of positive lubrication specially 
adapted for high-speed engines and motor cars 
formed a novel feature at the stand of Messrs. 
Thomas Noakes. A sight-feed lubricator is 
employed. the oil being forced through valves 
at the bottom of chambers containing water, 
through which it automatically rises in any 
required number of globules per minute and is 
forced through the feed pipes direct to the 
cylinders and bearings. A few movements of 
the compressed air pump suffice to indicate a 
pressure of 15lbs. on the dial, which is all that 
is necessary until the oil tank requires refilling. 
The valves regulating the supply can be quickly 
adjusted and automatically lock themselves on 
a patent locking bar. The water magnifies the 
oil passing through it, and the supply can be 
regulated from any number of drops per 
minute, up to a continuous stream, should it be 
necessary to flood a bearing or cylinder. A 
small lever shuts off the oil when the car is not 
in use. A new sight-feed lubricator known as 
the ‘‘ Wakefield ’’ was shown at the Albany 
Engineering Co,’s stand. In this type the only 
pressure in the glass tube is that required to 
pass the drop of oil through the water 
contained therein. This is effected by one of 
two plungers actuated by a cam driven by a 
worm wheel. The oil on leaving the glass tube 
is passed under pressure by the second or lower 
plunger, to the parts to be lubricated. The 
Joseph Dixon Crucible Co., London, S.W., hada 
working model of the latest in engine cylinder 
lubrication—an automatic graphite cylinder 
lubricator which delivers regularly the small 
requisite quantities of graphite in constant 
proportion to the oil or other liquid fed 
into the steam. The mixture of oil and graphite 
is continuously agitated from the moment the 
engine is started, and this agitation is kept 
up right to the point of entry into the steam 
pipe by means of a constantly revolving spiral 
conveyor in the connecting pipe in addition 
to the stirring propeller in the body of the 
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lubricator. A selection of force-lubrication 
specialties, manufactured by Manzel Bros., of 
Buffalo, U.S.A. was included in the exhibit of 
the Combination Metallic Packing Co., Gateshead. 
In their design of cylinder oil pump, the feed 
of oils is measured off automatically, in small 
or large drops as required; the drops are then 
drawn through a sight-feed glass by suction, 
not gravitation, into the barrel of the pump. 
It is next injected into the steam pipe, chest, or 
steam cylinder, the whole operation proceeding, 
and repeating, at every stroke of the engine, so 
that, where the right oil is being handied, it is 
thoroughly atomized. The pump works fast or 
slow as the engine increases or diminishes 
speed; and as the pump is worked by the 
engine itself, it is inoperative when the engine 
comes to a stand. The force-feed lubricators 
for automobiles are an adaptation of the same 
principles of lubrication, a regular and positive 
feed being the result. 

Coming on to packings, the firm last- 
mentioned showed a full range of their pro- 
ductions. The principle on which most of 
these operate is as follows: A series of springs 
at the top of the packing exert a pressure on 
the gun metal cases, which, resting on the bevel 
of white metal wearing segments, bring the 
latter up to the rod, sufficient to counteract the 
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steam pressure. The vital part of the packing 
is necessarily the wearing segments, which are 
the only parts that are in contact with the rod. 
These are composed of a special alloy made 
only by this company. The Beldam Packing 
and Rubber Co., Brentford, exhibited a full line 
of their specialties, including their well-known 
‘‘Pilot”’ packing. For the benefit of those 
unfamiliar with this type, it should be explained 
that it is a combination of asbestos and white 
metal, the latter alone being in contact with 
the rod. Thus there is formed in the stuffing 
box a series of white metal rings, asbestos pro- 
tected, and encircled by a special heat-resisting 
rubber backing stated to retain its elasticity 
under the highest temperatures. It is specially 
designed to stand the highest pressures, and is, 
we understand, in use on a number of steamers 
working at upwards of 220 lbs. It is made 
either in rings or lengths which are very 
pliable to enable them to be bent to fit any rod. 
The exhibit of James Walker & Co., London, E 
was very much of the nature and extent of the 
preceding. The collection included specimens of 
the new ‘‘ Walkerite ” jointing for steam, water, 
acid, ammonia, petroleum, and every description 
of joint, particularly for motor car engines; the 
new graphite grease bricks for heavy bearings ; 
‘“*Kerko’’ ammonia packing; and ‘ Wallico” 

gauge glass rings ; and “‘ Lion’’ pack- 














ings for all pressures of steam and 
water. Our attention was directed to 
a new feature which has been intro- 
duced in all these packings as a means 
of identification, viz., a ‘‘ Thin Red 
Line’’ which runs right through them, 
and brass trade-mark labels. Also 
shown were ‘ Wallico” valves for 
circulating, air and diaphragm pumps, 
and packings of several types for steam 
hammers. 

At the stand of the Dexine Patent 
Packing and Rubber Co., Ltd., Stratford, 
a special feature was made of their 
patent metallic boiler feed pump 
buckets designed to replace gun-metal 
pistons and vulcanite rings. Their 
ability to withstand a temperature of 
350° F., and a working pressure of 
500 lb. per sq. in., is one of the claims 
made, another being their successful 
working in scored barrels with a con- 
sequent increased utility in the pump 
‘* Dexine ’’ composition, of which they 
are made, is a combination of vulca- 
nized india-rubber and other ingredi- 
ents, prepared by a special process 
and in the form of steam jointing, 
manhole rings, &c., and withstands 
superheated steam to 7oo® F., and 
resists the action of heated oils. 

Finally, tere was the United States 
Metallic Packing Co., Bradford, with a 
fine collection of their well - known 
packings for marine, stationary and 
locomotive engines In its essentials 








AIR COMPRESSOR (BACK VIEW). HATHORN & Co. 





this type of packing consists of a 














number of blocks held in strong rings, having 
pockets or horns, holding springs. The packing 
blocks are put together in sections, four blocks 
to asection. Each section is composed of two 
working blocks, babbitt lined, and two guide 
blocks. The joints between the blocks in one 
section are at right angles to those in the other 
section, thus breaking joint. The blocks are 
regulated by springs, which merely keep the 
parts in place when the steam is shut off, as, 
when steam is applied, the steam pressure 
regulates and sets the packing. A ball joint on 


one side, and follower with springs on the. 


other, give the packing free play, and keep it 
steam tight without regard to the vibration of 
the rod. Minimising friction, it does not wear 
the rod but givesit a high polish. With efficient 
lubrication the blocks wear very slowly, a 
packing being shown which had been in use 
for 16} years, also the rod, which does not 
show any appreciable decrease in diameter. 
The whole packing is enclosed in a strong case 
and bolted to the cylinder head with the usual 
stud bolts. 


AIR COMPRESSORS, BLOWERS, PNEU- 
MATIC TOOLS. 

Air compressors of varying types, mostly all 
old friends and therefore not calling for detailed 
description, were exhibited by Reavell & Co., 
Ltd., Ipswich, W. H. Batley & Co., Ltd., Man- 
chester, Thwaites Bros., Lid., Hathorn & Co., 
London, and the Consolidated Pneumatic Tool Co., 
Litd., Fraserburgh. In addition, there were 
numerous examples of blowers throughout the 
exhibition, those manufactured by Samuelson & 
Co., Litd., Banbury, and Thwaites Bros., and 
Alldays & Onions, Birming- 
ham, being conspicuous 
Fans there were also in 
abundance. Oneofthe most 
attractive stands in the whole 
exhibition was that of the 
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WOOD BORING AND CHIPPING UNDER WATER. 


hammers, ‘‘ Boyer,"’ ‘‘ Keller,” ‘‘ Little Giant,”’ 
and ‘‘ Whitelaw ’’ drills, and emery grinders, 
under working conditions. An_ interesting 
application of these tools forms the subject of 
the accompanying illustration, showing the 
operation of wood-boring and chipping under 
water. This was demonstrated by a diver in 
a special tank, having observation windows 
through which the various operations could be 
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Consolidated Pneumatic Tool | O| 
Co.. who, in addition to the 
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air-compressor above-men- 
tioned, showed several 
classes of their machines, 
such as ‘‘ Boyer and Keller "’ 























V-SUPPORT FOR TUBE SCALING TOOL. 
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witnessed. This was a joint exhibit on the 
part of the Consolidated Co. and Messrs. Siebe 
Gorman, the latter company being respon- 
sible for the diving apparatus and tank. Fre- 
quent demonstrations were also given with the 
“ Ratcliffe” improved direct-acting tube-scaling 
tool, which is operated by the‘ Boyer” pneumatic 
hammer manufactured by the Consolidated Co. 
As will be seen from the accompanying detailed 
illustration, the tool consists of a series of small 
cutters fitted into a circular block, the spindle 
of which is reciprocated by the “Boyer” hammer. 
A rotating motion is at the same time imparted 
to the tool by the operator by means of the 
adjustable handle shown, which latter is 
screwed on to the guide-pipe piece at a suitable 
distance from the guide block for the tool to be 
manipulated without undue strain. Thecutting 
edges of the tool aré so arranged as to strike 


PATENT MOULDING MACHINE. BRITANNIA FOUNDRY CO. 











direct on to the scale to be removed, thus 
making the tool positive in action, as it cannot 
pass through the tube without removing all 
obstruction. The sides of the tubes cannot, it 
is stated, be damaged by the cutting edges as 
they do not come in contact. The machine is 
under the perfect control of one operator, the 
air-supply being regulated by a throttle-valve 
fitted at the end of the guide-pipe-piece and 
within easy reach. It is essential that each 
tube should be cleared of all scale for a depth 
of about 6 in. to allow the tube-scaler to enter 
freely ; this can be easily done with either a 
pneumatic or ordinary hand-hammer and chisel. 
The guide-bar and Y block, as illustrated, is 
then bolted to the front frame, so that the 
lengthening-piece — which acts as a guide as 
well as carrying the air-supply to the hammer 
—may be supported in the Y. The tool is then 
operated until the entire length 
of guide-pipe or air-shaft has 
entered the tube, when another 
lengthening-piece is coupled up, 
and so on until the whole of the 
tube has been cleared. The best 
result is said to be obtained with 
an air-pressure of from 80 to 
100 Ibs. per sq. in., the heavier 
pressure being necessary only 
when dealing with exceptionally 
hard, thick scale. The exhaust 
air from the hammer is directed 
forward so as to clear all but the 
very large pieces of broken scale 
from the cutters. We were in- 
formed that in actual work, one 
of these cutters removed scale 
§ in. thick from a 4 in. tube at 
the rate of 3 in. per min. 

The complete assortment of 
electric drills and magnetic drill 
posts shown on this stand are 
dealt with elsewhere. 


FURNACES, CASTINGS, &c. 


The only moulding machine in 
the exhibition was to be seen at 
the stand of the Britannia Foundry 
Co., Coventry. <A recent inven- 
tion, it is known as the “Cov- 
entry ” machine, and is fitted with 
a mechanical gear in the head 
that enables a man, without undue 
exertion, to ram any mould as 
hard as is required. The power 
ram and lift, although hand 
applied, is not of the lever and 
toggle joint hand variety, which is 
suitable for only very simple and 
shallow jobs. The ram works 
with a squeezing motion, and the 
operator can easily gauge the 
amount of pressure. The lift is 
steady, true and parallel, and not 
only lifts the mould off the pattern, 
but the moulding box off the table 


















pins. The pattern plates are made in 
a simple manner from a non-shrinking 
mixture of white metal. 

Two furnaces were in operation on 
the stand of Alldays & Onions, Lid., 
Birmingham, one a stationary type of 
gas furnace for annealing, hardening, 
and case hardening, of the same pat- 
tern as shown last year, and a crucible 
tilting gasfurnace. This type has been 
specially designed for melting brass, 
copper, aluminium, and iron for malle- 
able castings. It possesses some advan- 
tage over the stationary type where the 
crucible has to be lifted out with tongs, 
the greatest of which is the much longer 
life of the crucible owing to the fact 
that it is not removed from the furnace 
when pouring but remains in the hot 
furnace, and is thus protected from 
coming into direct contact with the 
cold air and thus the sudden contrac- 
tion, which is so destructive to the 
crucible, is avoided. The air is heated 
to a high degree before it enters the 





CRUCIBLE TILTING GAS FURNACE. 
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TOOL-HARDENING FURNACE WITH HARDENING POINT INDICATOR, 
BRITISH GAS FURNACE & TOOL CO 


furnace. The air rom the blower is 
conducted to a receiver which sur- 
rounds the chimney pipe, and after 
entering it near the top leaves it near 
the bottom, by which time it has 
practically attained the temperature 
of the gases in the chimney. The 
furnace is lined with fire brick, and 
the burners project the flames against 
the concave lining, causing the flames 
to take a spiral course round the 
crucible, thus avoiding cutting action 
against the sides. The proper pro- 
portion of air and gas ‘for complete 
combustion is controlled by each 
burner, and is adjustable both for the 
air and gas at the nozzle, hence when 
the volume of air or gas is adjusted 
no alteration of pressure takes place. 

Shop hardening specialties, con- 
sisting of a number of tool-hardening 
furnaces, case hardening furnaces, 
boxes, and composition, formed the 
collection of the British Gas Furnace 
and Tool Co., Birmingham. A decided 
novelty wasa unique arrangement for 
hardening in one of these furnaces 
which was shown in operation. It 
forms a simple and accurate indicator, 
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CASTING BRAZED WITH “CASTOLIN.’ WASSERMANN & CO. 
as the ringing of a bell denotes that the point of 
recalescence has been reached. Under such 
circumstances it will be seen that burning of 
the tool is rendered impossible and scaling is 
reduced toa minimum. Two pieces of steel of 
the same composition as the tool are inserted 
in the furnace walls through which they project 
and make contact with the tool. The arrange- 
ment forms part of a circuit which includes a 
battery, bell and magnet.- When the tool 
reaches the hardening point contact with the 
projecting pieces is broken, thus breaking 
circuit, which releases the magnet armature 
and causes the bell tosound. A Féry pyro- 
meter was staged for reading the temperatures 
of this furnace. 

A small annealing furnace, suitable for 
annealing copper wire and small articles, was 
shown in operation at the stall of the Bates & 
Peard Annealing Furnace Co., Huyton. The 
object of this turnace is to attain a bright 
annealing on all non-ferrous metals, which 
come from the furnace free from scale or dis- 
colouration, and thus avoid the pickling and 
washing. Means are provided for the auto- 
matic loading and unloading of the metal into 
and from the annealing chamber, which is 
never opened to the atmosphere, and after 
once reaching the necessary heat only requires 
to be maintained at that temperature. The 
heat which would be dissipated by having to 
remove the cover of the furnace for the pur- 
pose of extracting the pot is thus available for 
annealing. 

A process for brazing cast-iron by means of 
a flux called ‘‘ Castolin’’ and a special brass 
spelter termed “ Castolot’’ was demonstrated 
at intervals at the stand of Wassermann & Co., 
Lausanne, represented in Great Britain by Mr. 
T. W. Sheffield, of London, E.C. ‘* Castolin’’ 
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is a product which has been worked out in the 
laboratories of Messrs. Wassermann. It is not 
difficult to use and needs no special plant. It is 
first rubbed into the pores of the broken surfaces 
which have been previously cleaned with a wire 
brush. The pieces are then joined together 
accurately with clamps and placed in a clear 
charcoal fire, assisted by a gas blow-pipe for 
large castings. When they have become hand- 
warm more of the ‘‘ Castolin '’ is rubbed into 
the fracture. The line of fracture is then 
covered with plenty of borax and ‘ Casto- 
lot” spelter, and the casting is replaced in the 
fire and brought up to a red heat until the 
‘**Castolot '’ spelter runs freely with a bluish 
flame. The fonaed casting after polishing is 
as good as new in appearance, and, as has been 
shown by a series of severe tests carried out by 
D. Kirkcaldy & Son, the fracture will resist 
breakage as well as the restof the piece. Three 
cast-iron bars, broken at mid-length and 
rejointed by the “Castolin'’ process, averag- 
ing “56 sq. in. area, submitted to tensile tests 
broke with a mean ultimate stress of 6-9 tons 
per sq. in., breaking at the joint. In bending 
tests bars of 1 in. section, similarly broken and 
jointed, broke partly at the joint and partly 
through the solid at an ultimate stress of 
1,523 lbs. Other tests show even improved 
results, and demonstrated the reliability of this 
method of brazing. This, combined with its 
simplicity, should render it of importance to 
machinery users generally. A number of cast- 
iron articles brazed by the process were on 
view, our illustration showing a pulley thus 
treated (section A). 





UNIVERSAL VICE WITH BALL JOINT. 
MESSRS. WADKIN & co. 























Anotker patented process for repairing 
castings in cast iron, aluminium, steel 
and wrought iron was exhibited by The 
Magnoid Co., Ltd., London, E.C.. Demon- 
strations of the “ Warden-Simplex’’ sys- 
tem of oxy-acetylene welding were given 
at frequent intervals by A. Warden & Co., 
London, E.C. Castings of various kinds 
figured on the stands of Aerators, Ltd., who 
showed alloy die finished castings; Thos. 
Butlin & Co., Litd., Wellingborough, 
cupola castings, particularly pipes; and 
at that of Norman & Young, Litd., who 
displayed die finished castings in alu- 
minium and various hard alloys. 


WOOD-WORKING MACHINERY. 


There was a fairly representative display of 
machinery suitable for use in wood-working and 
pattern making, Messrs. Wadkin & Co.'s exhibit 
compelling much attention. Their mechanical 
woodworker has been much improved since 
first it was described in the ENGINEERING 
REviEw, and has now special features of con- 
struction which enable almost every conceivable 
operation in pattern making to be carried out 
easily, rapidly and economically. The machine 
has practically universal motions to the cutter 
head and the table, and both are provided with 
quick and fine positive feed motions. It applies 
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FLEXIBLE STEEL LACING FOR BELTS, J. B. STONE & co. 


equally well to the fine delicate work of some 
shops as to the large and heavy work of others. 
On corebox and pattern work, gear patterns, 
&c., its use should effect considerable saving 
over older methods. We give two views of the 
machine as it appears when operating on core 
boxes and when using a bracket and boring bar 
for large work. 

Space considerations prevent us to do more 
than mention a new wood trimmer or skiver 
and a new corner lock jointing or square dove- 
tailing machine shown by Messrs Wadkin. A 
new patent universal vice, with ball joint at 
base was on view. As will be seen, it forms an 








THE “ WADKIN” 


MECHANICAL WOODWORKER OPERATING ON CORE BOXES. 
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THE ‘‘ WADKIN” MECHANICAL WOODWORKER AS ARRANGED FOR BORING LARGE WORK. 


deal quick-change vice, and is applicable to 
an unlimited range of work. It is well made, 
handy, durable, and moreover cheap. 

Beanland, Perkins & Co., Leeds, had on view an 
improved chain mortiser, in which the work is 
performed by an endless chain whose links are 
formed as cutters. This chain is driven at a 
high speed by means of a sprocket wheel, which 
supports its upper part, the lower part passing 
round a friction pulley mounted on the end of 
aguidebar. Messrs. Sagar & Co., Ltd., Halifax, 
showed a hand and roller feed surface planing, 
moulding, and thickening machine, pattern 
makers’ lathes and dimension sawing machines ; 
J. B. Stone & Co., chain mortising, hollow- 
chisel mortising and dovetailing machines and 
other machinery suitable for pattern makers. 
Belt fasteners figured on the latter stand, 
amongst which was a novelty of the flexible 
type. This lacing, which is stated to be suit- 
able for any kind of belting, is made quite 
easily with only a hammer. 

The square ends of belting are first pushed 
into the lacing until tight against the mid-rib. 
After which the end prongs of each section are 
pressed into the belt, using either fingers or 





light hammer tap, so as to hold the lace on the 
belt straight. The lacing is then placed over a 
hard surface and the hooks or prongs seated 
by striking with hammer. 

M. Glover & Co., Leeds, made a representa- 
tive display of their patent machinery for 
sawing, splitting, screening, arranging and 
bundling firewood. We illustrate this firm’s 
latest splitting machine, into which, by means 
of a self-feeding apparatus, the wood is con- 
veyed to the knives and thereby the sticks are 
cut at one stroke with remarkable precision 
and regularity. The feed can be adjusted to 
cut sticks of a size varying from about } in. to 
1 in. thick or thicker if- ordered, and the 
machine can also be adapted for splitting 
lengths of wood for use as fuel. Special pre- 
cautions have successfully been taken in this 
machine to prevent wedging and friction. A 
screening arrangement is attached, consisting 
of troughs with active rollers, canted so as to 
throw forward the sticks and allowing the dirt 
and waste to fall between. The sticks can be 
automatically delivered to the firm's bundling 
machines if required. These are made in two 
types—the foot-power and, for larger users, a 


























FIREWOOD SPLITTING MACHINE, M. GLOVER & co. 


power-driven machine, which works in com- 
bination with a mechanical chip arranger. By 
this ingeniously constructed machine the sticks 
are sifted, dropped into narrow spouts, made 
to assume a uniform position lengthwise, and 
are shot forward by travelling belts into narrow 
boxes, and thence into a measuring box, until 
finally they are shaped into ~bundles and 
wired. 

The firm also exhibited an improved saw 
sharpening machine and several of their well- 
known ‘Ideal’’ saw 
guards. Wealso noticed 
further specimens of their 
new safety circular cutter 
block which we recently 
described in our columns, 
and an improved labour 
saving device for com- 
pressing and bundling box 
and case boards. 


PRIME MOVERS AND 
BOILERS. 

This department of 
engineering was very 
poorly represented, in 
fact, was hardly up to 
the standard of the 1906 
exhibition. The sole tur- 
bine was that of the ‘‘ De 
Laval’’ type mentioned 
before in connection with 
Messrs. Greenwood & 
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Batley’sexhibit. Steam engines of small power 
were shown by W. H. Allen & Co., Ltd., 
Bedford ; Clarke, Chapman & Co , Ltd., Gates- 
head; E. & S. Hindley & Sons, Bourton; 
Reavell & Co., Ltd., Ipswich; Samuelson & 
Co., Banbury; and Thwaites Bros., Ltd., 
Bradford. Gas engine and suction producer 
plant was represented by Crossley Bros., Ltd., 
Openshaw : R. Hornsby & Sons. Ltd., Grant- 
ham; E. &S, Hindley & Sons and The National 
Gas Engine Co., Ltd., Ashton-under-Lyne. 
Oil engines combined with dynamos, water 
pump and vacuum exhauster were shown by 
The Heatly-Gresham Co., Ltd., London, E.C. 
Messrs, Clarke Chapman showed a steam drum 
of ‘‘ Woodeson ” patent water tube boiler; 
Cochran & Co. (Annan), Ltd., confined their 
exhibit to hand-painted diagrams of their 
vertical multitubular boiler. A steam gene- 
rator in actual operation was that of T. Noakes 
& Sons, Ltd. This was of thesmall water tube 
type, with three sets of tube coils and a paraffin 
burner and supplied steam to the small rotary 
engine exhibited by the Pittler syndicate. 


MISCELLANEOUS EXHIBITS. 

Andrews’ Governor Patents, Ltd., London, S.W. 
This exhibit formed one of the novelties of the 
exhibition. It consisted of a working model of 
an automatic marine governor which purports 
to anticipate the submergence of a ship’s pro- 
peller, and thus to automatically cut off steam 
sufficiently ahead of the actual reduction of 
resistance as to prevent racing, owing to the 
amount of steam which would be left in the 
cylinders, valve chests and receivers at the time 
of the reduction, unless such were anticipated. 
The device by which this is effected is called 
an ‘‘anticipator,” and consists of a_ tube 
adapted to pivot about a transverse axis 
relative to the ship, and containing a certain 
quantity of mercury. It is arranged to 
normally keep a control valve on its seat, but 
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when by the motion of the ship through any 
more than a minimum angle of inclination the 
mercury is sent by its own momentum from one 
end of tube to the other, the tube is tilted by 
gravity and the valve, held normally by it, is 
then released, and fluid under pressure is 
allowed to pass to the controller to operate the 
throttle valve. To meet conditions arising 
from the varying depth of the propellers 
when they are submerged, which would vary 
the engine resistance, a portion of the appara- 
tus consists of a momentum governor operated 
by the engine. This, with the ‘‘ anticipator ” 
operated by the inclination of the ship, and an 
automatic bye-pass adapted to cut out the 
“‘anticjpator,” when the momentum governor 
is operative, is claimed to satisfy the whole 
problem of marine governing. Also of interest 
to marine engineers was the exhibit of the 
Dunston Engine Works Co., Dunston-on- 
Tyne, consisting of Archer’s new combined 
hand and steering gear. This is a develop- 
ment of Archer’s well-known self-holding 
hand steering gear. By a simple clutch 
arrangement it can be used either as a hand 
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ARCHER'S COMBINED STEAM AND HAND STEERING GEAR, 


gear from the large wheel, or worked direct 
from the engine by the small wheel, the large 
wheel being then out of gear. The novel feature 
of the gear is that all the working parts, apart 
from engine, are carried on one shaft, and the 
wheel gearing used is a cycloidal arrangement 
which is the principal feature of Archer’s hand 
gears. The requisite power is thus obtained 
without the use of worm or other wheels, and a 
high efficiency is claimed as the result. Special 
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WIRE ROPE HAULAGE CLIP. 


care appears to have been taken to make all 
working parts, both of gear and engine, acces- 
sible, and the gear has evidently been designed 
with the object of being simple and efficient. 
The gear does not continue to make a number 
of revolutions after the hand wheel stops, but 
stops at once. 

Of interest to mining engineers was the 
stand of the Falcon Ironworks, Ltd., Oldham, 
who showed a pair of self-contained semi- 
portable geared winding or hauling engines of 
their well-known ‘“ Falcon" type. These 
engines are specially designed for underground 
or surface work, and are made to withstand 
rough usage, and for that purpose are strong 
and simple in construction. Two novelties, 
however, figured on the stand, the first being 
an automatic sectional tub axle greaser. This 
embodies an entirely new method of applying 
oil or grease to tub axles. It is stated that only 
sufficient oil is applied to lubricate the axle, 
there being no surplus oil to drop off and no 
waste. The rim of the oiling wheel, as will be 
seen from the illustration, is made in sections, 
with spaces between each adjusted to suit the 
consistency of the oil used. As the tubs pass 
the oil is applied in a thin film at four or five 
points on the axle, and is spread by the bearing 
as the axle revolves. The surplus oil imme- 
diately drains away down the spaces between 
each section into the containing vessel. 

The other mining novelty is the ‘‘ Atherton” 
wire rope haulage clip. These clips are made 
to suit all sizes of ropes for under or over tub 
haulage systems, are self-gripping, and auto- 
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matically locked on the rope. There are no 
adjusting screws, bolts, or nuts to work loose. 
These clips, which will pass freely over pulleys 
or round curves, are reliable even on the 
heaviest gradients since the load provides the 
gripping power; hence the greater the load the 
more secure the grip. The jaws are mechani- 
cally opened and closed by one handle. The 
clip can be instantly attached and released 
from the rope. The operating handle (which 
is only about 6 in. long) requires to be smartly 
brought to the on position, when the clip is 
securely attached and automatically locked on 
the rope. It can be easily attached to the rope 
with one hand, standing clear of the tub, and 
entirely does away with the dangerous practice 
of standing in front of the tub. A specially 
important feature is that it is equally efficient 
to pull, push or hold back the load. 

Another mining feature was an ‘‘ Eclipse” 
rock drill, shown working on the stand of 
Hathorn & Co., London, E.C. The special 
features of this are (1) its portability, being 
suitable for gadding purposes and in all 
positions where space is limited, and (2) the 
automatic feed which operates only at the 
moment when the progress of penetration 
warrants the advance of the drill. 

Adjacent to the above stand was that of the 
Tuckingmill Foundry Co., Ltd., Camborne, who 
showed a number of mining implements, 
including specimens of rock drill bits, forged 
by the ‘‘ Dunstan” bit forging and sharpening 
machine, This is a new apparatus which, in 
its acticn, imitates as closely as possible, by 
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BIT FORGING AND SHARPENING MACHINE, TUCKINGMILL FOUNDRY CO. 


mechanical means, the hammering a_ hand- 
made bit receives from a smith. In operating 
the machine, the heated steel is held in a 
conical die beyond which it cannot expand, 
while a power hammer fitted with a suitable 
head rapidly forges the end of the bit to the 
desired shape. 

To form =J- or X shaped bits from a round 
or octagonal bar, the bits are first heated and 
inserted in the vice. The split conical dies are 
closed, and air or steam turned on to the first 
horizontal hammer, which is fitted with a 
jumping-up die. Here, with a few rapid blows, 
the steel is upset and partially split to form the 
wings. The bit is next inserted in the die box 
to the second horizontal hammer, where the 
splitting is completed, and the wings formed 
with a suitable die. The bit is finished with a 
few more blows of the first hammer, on which 
the jumping-up die has been replaced by a 
finishing die. The principal use for the 
machine on a mine is in sharpening the dulled 
bits rather than in forging new bits. In this 
case the jumping-up process is dispensed with. 

Chisel-shaped bits, or bits of any other prac- 
tical shape, can be forged and sharpened in a 
similar manner to that described, and the shanks 
of machine drill bits, whether parallel or 
tapered, can be swaged with rapidity and 
accuracy. The capacity of the machine is 240 
shanks per hour. 

Another mining appliance was staged at the 
stall of the Warsop Petrol Rock Drill Syndicate, 





Ltd., Chorley, and consisted of a rock drill, 
using petrol as a motive power, having its own 
operative power within itself, being, therefore, 
self-contained. This apparatus has already 
been described in our columns. 

A passing mention must also be made of the 
Wilfley Mining Machinery Co.’s exhibit, which 
was restricted to machinery for metalliferous 
mines, and included ore crushers, picking belt, 
and band conveyor, and the well-known 
‘* Wilfley '’ concentrator. 

Bullivant & Co., Ltd., London, E.C., had a 
large and varied exhibit of steel wire ropes and 
all appliances in connection therewith. The 
various stages of the manufacture of wire rope 
from the iron ore to the finished article were 
shown. In the first stage, iron ore previous to 
smelting ; in the second, iron ore in briquette 
form for shipment ; in the third, pig iron smelted 
from ore; in the fourth, a fractured ingot par- 
tially planed to show solidity; in the fifth, a 
steel ingot after being compressed ; and in the 
final stage the steel rods from which are drawn 
the fine wires for making up into rope. In the 
centre of the stand there were four large pyra- 
mids of special extra flexible and extra flexible 
steel wire rope, both galvanized and ungal- 
vanized. There were also purchase and non- 
purchase reels, a crab winch to lift 2} tons 
direct from the barrel; a portable nipper for 
gripping a2¢ in. circumference rope; an automatic 
nipper, tested to 10 tons, for gripping a 3 in. 
circumference rope ; and 18 in, sheave blocks, 1, 




















2, 3 and 4 fold, the latter tested to68 tons. One 
particularly interesting case contained a sample 
of a rope 5} in. circumference, having a guaran- 
teed breaking strain of 100 tons, and five samples 
cut from the rope after it had been in use for 
nearly three years, and had run 80,171 miles. 
The mean breaking strain of the five samples 
cut from this rope was, when tested, 76°02 tons. 
Reference has already been made to the working 
model, demonstrating the firm’s system of 
aerial ropeway for raising, lowering and trans- 
porting heavy loads. Also shown was a new 
device for cutting wire ropes or chain specially 
suitable for collieries, rigging lofts and ship- 
yards, and an adaptation of the same machine 
for cutting ropes under water. These machines 
require only one man to actuate them, and in 
the short space of a minute steel wire ropes up 
to 9 in. circumference can be cut. 

Newton & Nicholson, South Shields, displayed 
a wide range of Taylor’s patent corrugated 
metallic jointing, suitable for all classes of 
jointing, either heat, wet, petroleum, or high 
pressure boiler stays and boiler mountings. 
W. H. Perkins, Manchester, had two sizes of a 
handy bench for pattern makers and wood 
workers, the mechanical arrangements of which 
rendered almost any class of work capable of 
being adjusted and fixed in a very rapid and 
secure manner. The illustration shows a 
standard type bench 7 ft. long by 2 ft. 6 in. 
wide, fitted with two vices of an improved type, 
9 in, by 44 in. jaws to open 12in. The front 
vice is shown with a swivel jaw which has a 
screw adjustment for any taper or wedge- 
shaped work. The tail-end vice is shown with 


circular grip for cylindrical and semi-circular 
work. These attachments are instantly fixed 
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or removed, and will fit any ‘‘ Perkins’’ vice of 
this type. The back standard is shown fitted 
with a vertical and horizontal slide tor support- 
ing heavy work in conjunction with the front 
vice, and for Jong edge planing. The bench is 
slotted with holes in both the length and width 
of the top and is fitted with a tool rack, 
drawer and two adjustable planing stops on 
the front end. 

The Patent File and Tool Co., Ltd., London, 
E.C., showed their new milling file. As this 
has already been noticed in our columns it will 
suffice to mention that the file has semi-circular 
teeth cut on both sides, and a supporting back 
which enables the mechanic to get a good 
purchase over his work. It is stated to be self- 
clearing, and equally efficacious when used 
upon steel, iron, bronze, aluminium or marble ; 
further, that it leaves a smooth surface. 
Another claim is that it can be re-sharpened 
four times, at about half the cost of re-cutting 
an ordinary file. The Walsall Hardware Manu- 
facturing Co. arranged their stand to show to 
advantage various grades of steel conduit and 
fittings, including their grip continuity system, 
which is stated to make a perfectly metallic 
joint, to dispense with all screwed and loose 
parts and to considerably reduce the cost of 
electric light wiring. The process known as 
Sherardising, by which steel, wrought and 
cast iron are protected from rust, bas been fully 
described in THE ENGINEERING REVIEW by 
the inventor, Mr. Sherard Cowper-Coles. 
Numerous articles so treated were on show at 
the stall of E. A. Brandon & Co., London, E.C., 
who are developing the process commercially. 
Glenfield & Kennedy, Ltd., Kilmarnock, had on 
view Lea’s recording instruments for the 
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THE VINCIT CO.S STAND 


measurement of water flowing over weirs and 
notches ; a waste water meter, fitted with clock 
and diagram arrangement, to give record of the 
quantity of water passed; an electric, water 
level indicator and recorder to indicate and 
record in an office any distance away the level 
, of water in a reservoir or tank, and a recorder 
to give a record of the pressure in steam or 
water mains, 

It is hardly necessary for us to deal with the 
‘‘Fastnut’’ washer, a device for obviating the 
use of check nuts, drilling bolts and fitting 
castle nuts and split pins, since we have 
already devoted space to it on more than one 
previous occasion. Moreover, it is by this time 
so widely known as to have become generally 
accepted as an indispensable item, and is 
ordered and put into stock with the same 
necessity as are the nuts, studs or screws 
destined to be their close companions in any 
construction subjected to vibratory motion. 
Many examples of the ‘‘ Fastnut ’’ application 
were shown on the stand, not the least interesting 
being that on bolts holding bearings with 4 in. 
play and shafting running at 1,000 revolutions 
per minute. The nuts were removable with 
finger and thumb, yet failed to slacken even 
under this intense vibration. 

W. Summerscales & Sons, Ltd., Keighley, had 
the field to themselves in laundry engineering 
with their ‘‘ Challenge Renown’’ washing, 
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boiling, rinsing and blueing machine, 
an ironing and finishing machine, 
and a shirt, collar and cuff ironing 
and finishing machine, Abrasive 
materials were represented by the 
Vincit Co., Ltd., London, E.C., the 
Carborundum Co. and Markt & Co. 
“ Electrite’’ forms the specialty of 
the first-named firm, which, like 
carborundum, is a product of the 
electric furnace. The new product 
is not quite so hard as carborun- 
dum, but it is superior in hardness 
to both corundum and emery. In 
its amorphous state its grain is less 
rough and is capable of better 
resisting pressure and shock. It is 
said to possess a further great 
advantage, viz., that of adhering 
more tenaciously to polishing bobs, 
belts, &c., than the carborundum 
grain. It produces a very free cut- 
ting wheel and can be used, and is 
recommended, for practically all 
purposes where carborundum has 
hitherto been employed. It is 
claimed that it does not heat the 
metal ground like carborundum, but 
there are still classes of work for 
which it is advisable to use the 
latter abrasive, which is also manu- 
factured by the company by the 
well-known vitrified process. 

The exhibits consisted of wheels, 
cups, files, wet stones in both 
materials, and included two large 
wheels, one 31 in. by 4 in. by 23 in “ Electrite”’ 
wheel, and one 39} in. by 6} in. by 4 in. car- 
borundum wheel, which the exhibitors believe 
to be the largest carborundum wheel of the 
vitrified type yet manufactured. 

The Carborundum Co.’s exhibit was natur- 
ally very similar in character, and included an 
assortment of wheels, from the largest diameter 
to the smallest dental wheels, crude carborun- 
dum crystals as taken from ‘the furnace, 
sharpening and oil stones, grains and powders, 
paper, cloth and discs for surface grinding and 
rubbing blocks used by ironfounders for 
rubbing iron castings. The third-mentioned 
company, Messrs. Markt, showed a range of 
similar specialties in-corundum. The vitrified 
process is generally employed in the produc- 
tion of these wheels, that is, after being mixed 
and dried they are ‘‘ burnt” in kilns at a tem- 
perature of 3,000° F., producing a wheel 
of great porosity, durability and uniform tex- 
ture. For certain kinds of wet tool grinding 
or for heavy work, the silicate process is em- 
ployed, and where very thin wheels are 
required, the elastic process. By the latter 
method wheels can be safely made as thin as 
}, in., as they have a high degree of elasticity. 
They are used for smooth surfacing hard steel 
and can be run in caustic soda. They are 
particularly serviceable for cutting off brass 
tubing and strips, thin steel wire, also for 


























PETROLISED-AIR APPARATUS, 
NON-EXPLOSIVE GAS CO. 


slotting, gumming thin saws and grinding very 
fine tools and instruments. 

Demonstrations of the manufacture of air- 
gas and of its application for illuminating pur- 
poses by means of an apparatus invented by 
F, J.Cox, M.1I.Mech.E., caused much attention 
to be paid to the stand of the Non-Explosive Gas 
Co., Ltd. The method of manufacture con- 
sists of mixing air with a small proportion of 
vapourised petrol to enable it to be ignited ina 
burner of suitable construction. The apparatus 
employed consists of a hot-air engine driving 
a small rotary pump which forces air through 
a carburettor into a balance governor which 
regulates the supply and pressure according to 
demand. The petrol supply is from a separate 
tank, the feed being regulated by the governing 
apparatus, it being set on first starting up to give 
a mixture of 2 per cent. petrol and 98 per cent. 
atmospheric air. This is a non-explosive 
mixture, as it will not readily ignite except 
when passed through the special burner. In 
starting up the motor is turned by hand until 
the gas-holder has become charged with 
petrolised air. The petrolised air is then 
lighted at the burner which supplies heat to 
the motor. The latter speedily commences to 
work, and the manufacture of the gas then 
proceeds automatically so long as it is being 
consumed at the burners, 

An inverted type of incandescent burner is 
used which is stated to have an illuminating 
power of go candles, and that by the use of 
one gallon of petrol an illuminating effect 
equivalent to 12,000 to 13,000 candle hours is 
produced, or as much as is obtained by means 
of 1,000 feet of ordinary coal gas. The appara- 
tus would appear to be useful for country 
houses and in districts where a coal gas supply 
is not available. 
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The International Time Recording Co., London, 
E.C., showed a “ Bundy ’’ time recorder, which 
keeps an accurate check on the time put in by 
employés. Every employé makes his own 
record with a numbered key, which by means 
of clever mechanism leaves a printed impression 
ona paper tape. Its capacity is unlimited, and 
during the 24 hours any number of records can 
be made by any number of employés. An 
increase of staff simply means an increase of 
keys. Improper registration is impossible, 
there is no congestion, and on an average 60 
persons can register per minute. The tramway 
time recorder is another exceedingly clever and 
practical contrivance, well adapted for tramway 
working. A printed record is obtained of the 
exact time at which a car passes a certain 
point, thus rendering comparisons with sche- 
duled times easy and definite. Its accuracy is 
such that a time-keeper can be dispensed with, 
and as accuracy is indispensable for all tram- 
way systems, its advantages are clearly obvious. 
The ‘‘ Rochester’’ card recorder was also 
shown. This is an apparatus for checking the 
time of employés. The timekeeping of each 
person for a.week or more may be registered 
upon a card by means of this machine, thus 
avoiding the necessity of daily transferring such 
time to a wages sheet. It is also the exponent 
of a useful system of labour-costing. 

The time registers by Howard Bros. was also 
a good one, and included the well-known ‘‘ Dey” 
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machine for recording the time of the arrival 
and departure. of employés by means of a 
weekly combined time and wages sheet. These 
sheets give the number of the employés in 
numerical order, with the whole of their ingoings 
and outgoings for the week on the line opposite 
their numbers, with extension columns for 
writing in the total number of hours worked, 
rate, amount to pay, &c., and can be arranged 
to suit any requirements and for any number of 
hands up to 200 on ope sheet. By means of 
an additional attachment, the time spent on 
different jobs can be recorded on cards for the 
purpose of cost-keeping. 

A small and simple machine, known as the 
‘* Dey’ cost-keeper, was on view. This is for 
the purpose of prime cost-keeping by cards. 
This machine is entirely automatic, requiring 
attention only once a week. 

Mention may be made of a new autograph 
time recorder, on which the firm have been 
experimenting for some time past, and which 
they have now perfected, and hope to be turning 
out for sale at a very early date. 

Somewhat similar in character was the exhibit 
of Liewellin’s Machine Co., Bristol, with a 
‘*Realm” recorder for checking any hour or 
minute, day and night, during seven days. 
This recorder requires no attention from any 
official, the machine being entirely automatic 
from the time the diagram sheet is put on until 
itis taken off. There was also a ‘‘ Realm" card 
recorder, each person’s time for 14 days being 
recorded on a card. Cards can be used for 
checking each day’s attendance, as well as the 
time occupied on job work. Each man prints 
his own record. Time checking machines, in 
which metal checks are used, and an auto- 
graphic machine in which the time can be 
ascertained by means of the position of the sig- 
nature on the diagram sheet, were also on view. 
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A new system of overhead runways was on 
view at the stand of the Mork Pulley Co., a 
section of which is illustrated. It will be seen 
that aspecial bent steel plate track of gutter-like 
shape is attached to the joist by means ot 
hangers, and that the trolley runsin the groove. 
This trolley is fitted with 4, 8, 12, or 24 rollers 
in accordance with the load that has to be 
carried; the steel-plate track, however, is the 
same for any capacity. The trolley has ball 
bearings. The switches, curves and turntables 
are ali made to one standard, and are carefully 
adjusted to work freely. 

As before mentioned, one of the novelties to 
be seen was the ‘“‘Margewood” lock, the construc- 
tion of which reveals much ingenuity and 
marks a distinct advance in lock design. We 
doubt very much whether nine people out of 
ten, until they inspected this stand, understood 
the construction of the ordinary lever lock, 
and consequently did not appreciate its inherent 
defects. One is that the bolt itself is solid only 
at the head, the portion inside the lock being 
cut away to provide space for the levers, 
These work separately from the bolt upon a 
lever stump or pin which has only one support, 
viz., in the bolt itself. Thus, when this pin is 
forced, bent, broken or works loose, the whole 
lock is valueless until repaired. In the ‘‘ Marge- 
wood ” lock this lever stump or - has a double 
support, one at each end, with a consequent 
increased rigidity. Moreover, the levers which 
work over it form a combination with the bolt 
itself being pivoted therein, as is well shown in 
the accompanying side view. It will thus be 
seen that the strength of the lock is consider- 
ably increased without involving any complex 
construction. 

T. Demant, Newcastle-on-Tyne. The diffi- 
culty of obtaining adequate translations of 
catalogues, specifications, contracts, price lists 





















NEW DESIGN OF MILLING 


involving technicalities incidental to engineer- 
ing, is well known. We ourselves have had more 
than enough experience of the ordinary type of 
self-styled technical translator whose blunders 
would be amusing if they were not serious. 
Bearing on this was an exhibit of a kind not 
often seen at exhibitions, namely, documents of 
the order above mentioned, translated from and 
into English, French, German. Spanish, Portu- 
guese, Italian, Danish, Norwegian, Swedish, 
Dutch, Russian, and Modern Greek. Testing 
them by the French and German samples, they 
appeared to be free from any of the inaccuracies 
usually found, which is accounted for by the 
fact that Mr. T. Demant himself has, besides a 
wide knowledge of languages, the advantage of 
an engineering training. 


TOOL STEEL AND IRON. 


High-speed tool steel, although in use 
throughout the exhibition, did not figure exten- 
sively asanexhibit. What there was, however, 
was of a high order. Messrs. Samuel Osborn & 
Co., Ltd., Sheffield, exhibited specimens of their 
‘* Mushet ’’ high-speed steel. Two of these tools 
were seen cutting a hard wagon tyre on the 
boring mill at Messrs. Butler’s stand. A high- 
speed drilling machine by the same makers 
operated twist drills at the following speeds :— 


| Revolutions | Rate of pene- 





Size of Material p 
/ . | per tration per 
Drill. Drilled. | minute. Minute. 
pe er 
Zin. | Mild Steel. | 500 8 in. 
fin. | CastIron. | 500 | 174 in 
2in. | Steel 28 tons 160 in. 


| tensile. 
! 





These rates were even exceeded at the 
demonstrations given by Messrs. Butler, the 
drills appearing to be quite unaffected by the 
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CUTTER. SAMUEL OSBORN & Co. 


length of time they were at work or by the 
heavy duty imposed on them. 

We noticed several very heavy cuts taken 
also with a ‘‘ Mushet”’ tool on the gin. lathe 
at Messrs. Alfred Herbert's stand. The 
‘*Mushet’’ high-speed steel milling cutters 
were exhibited in various forms which show 
there is no difficulty in the manufacture and 
hardening, whatever the required shape may 
be. A specimen of a new design of a milling 
cutter was of special interest. Its outstanding 
features are that it is possible to renew a broken 
portion without recutting the whole of the 
tool. In work it operates with an oscillating 
motion so that there is a sawing as well as a 
direct cutting action. Messrs. Butler’s planing 
and slotting machines were also at work cutting 
cast-iron and steel with ‘‘Mushet” steel. A 
number of interesting specimens, illustrating 
the beautiful silky fracture of ‘‘ Mushet” steel, 
were shown, as well as specimens of ‘‘ Titanic ” 
brand of water hardening cast steel, fractures 
of which were shown in different tempers 
and also in various stages of manufacture. 
Samples of Messrs. Osborn’s crucible cast-steel 
files, illustrating the variety of sizes and cuts, 
also the different processes of manufacture 
were also to be seen. Not the least interesting 
item was a piece of ferro-maganese with which 
the late Robert F. Mushet experimented in the 
‘‘Bessemer’’ process, and given by E. F. 
Mushet to the late Samuel Osborn in 1858. 

The other exhibit of high-speed tool steel 
was that of Sanderson Brothers and Newbould, 
Lid., Sheffield. The “Saben” brand was 
shown in operation on the heavy 12 in. lathe 
by Messrs. John Stirk & Sons, which is illus- 
trated earlier in this report. A high-speed 
drilling machine by Tangyes, Ltd., Birming- 
ham, was also on this stand shown operating 
‘*Saben”’ drills. A 30 in. ‘*Sabén” high- 
speed saw, mounted on a cold sawing machine 
by Clifton & Waddell, Johnstone, was seen 














FIG, I. 


taking cuts at 80 ft. per minute and cutting 
joists 6 in. by 5 in in 4 minutes. In show 
cases were fractures of steel, rounds, squares 
and hexagon bars, with files and rasps, while 
various types of “Saben’’ high-speed tools 
for turning were shown loose. There was a 
fine collection of high-speed drills, reamers, 
cutters, punches, and razors, also a “* Bower’s”’ 
inserted teeth cutter, with ‘‘ Saben ” high-speed 
blades, and an inserted teeth cold saw. A 
testing block was also noticed, showing strength 
of different steels, tor motor and cycle work, 
in its natural state and also case hardened. 

Iron exhibits were confined to pigs. H. B. 
Whitehouse & Son, Ltd., Bilston, showed fractured 
samples of best foundry pigs, especially suitable 
for high-class castings, where strength, com- 
bined with softness for machining, and fluidity 
are desired, with fineness of surface and low 
shrinkage. “ Priorfield'’ iron has had a run 
amongst users of best foundry iron for close 
upon a century under the brands of “ Wall- 
brook” and ‘‘Priorfield.”. The Priorfield 
furnaces were built in 1839 and the brand 
altered from ‘‘ Wallbrook” to “ Priorfield’’ 
henceforth. The Wallbrook furnaces were 
carried on by Messrs. Whitehouse during the 
earlier part of last century, and their iron at 
one time sold for as much as {9 
per ton, before the hot blast was 
introduced. A licence to use hot 
blast was granted to Mr. H. B. 
Whitehouse in the year 1835. This 
is probably the only one now in 
existence in South Staffordshire, 
and was shown in the pig iron 
sample case on this stand. 

Messrs. Butlin & Co., Ltd., Wel- 
lingborough, displayed samples 
and analyses of the well-known 
‘‘ Butlin” brand of pig iron. This 
is made from a scientific mix- 
ture of carefully selected brown 
hematites of the district, which, 
with the application of chemical 
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analyses, result in great uniformity 
of product, as well as high 
quality. 


THE “ PITTLER” ROTARY 
ENGINE AND PUMP. 

We have reserved the con- 
sideration of this invention until 
last by reason of the difficulty 
experienced in classifying it, as 
the claim is made that it will 
work with equal efficiency either 
as a steam engine, pump, hy- 
draulic meter, motor, or air com- 
pressor. However, it will pro- 
bably stand or fall on its merits as 
the first- mentioned class of 
machine, the bold statement 
being made in the circular issued 
by those responsible for its ex- 
ploitation, viz., the Pittler Rotary 
Machine Syndicate, that it is ‘‘a commercially 
perfect rotary engine.” If, indeed, the 
inventor, Herr Von Pittler, of “ Pittler” 
lathe fame, has succeeded in solving the 
problem of that engineering ideal, a valve- 
less, reversible rotary engine, he has achieved 
a monumental result, and will deserve a niche 
in the temple of fame alongside that of James 
Watt. We must leave to our readers to judge 
from the following descriptions and _ illustra- 
tions whether or not these expectations seem 
likely to be realised, and whether the weak 
points of previous attempts in this field have 
been eliminated. Figs. 1 and 2 will best serve 
to illustrate the principle of the machine, its 
application as a hydraulic motor and air com- 
pressor being worked out in detail in Figs. 3and 
4. The machine consists of an outer casing 
bored for two ports, an inlet and outlet, which 
are used alternately for the purpose of revers- 
ing. Inside the casing is the principal member 
or drum, which is turned and ground toa sliding 
fit, and rotates on a shaft carried in long end 
bearings. Four grooves are milled into the 
drum exactly 90 degrees apart; into these 
grooves vanes somewhat longer than the drum 
are fitted so as to slide evenly and smoothly in 
two directions parallel to the shaft. This axial 
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FIG. 


movement is given to the vanes by 
the specially constructed end plates 
or cams, upon which they bear 
slightly during their revolution 
The inside faces of the two cams 
are made in duplicate, and are 
composed of two flat and two 
curved portions. The end rlates 
are so fixed that the flat portions 
of the one are exactly opposite to 
the flat portions of the other, the 
curved planes being also exactly 
opposite to each other. The vanes 
being made to a sliding fit between 
the cam plates, it follows that, as 
they rotate they will be recipro- 
cated thereby from side to side, 
and will slide into opposite posi- 
tions each portion of a revolution 
the vanes come between the curved 
portions. No sliding movement of 
the vanes takes place during the 
portion of the revolution that they 
are between the flat planes, which 
is the period during which work 
is being done upon them, The 
vanes being set at 90 degrees, and 
pressure being on two opposite 
vanes at the same time, prevents 
any dead point, and provides a 
constant turning movement in either 
direction. There is an entire 
absence of shock, inasmuch as the 
flow of fluid, steam or air is con- 
stant in the direction of rotation. 
The displacement and sliding 
movement of the vanes are 
exactly balanced, and during the 
period the vanes are sliding they 
are in equilibrium. To secure this 
immobility of the vanes during 
the time that work is upon them 
has been one of the several diffi- 
culties encountered in the problem 
of the rotary engine. On the 
stand the engine was shown work- 
ing aS a pump, air compressor, 
steam engine, and applied to a 
motor chassis as arranged for 
hydro-propulsion. In the latter 
case its application involves no 
change speed gearing, speed regu- 
lation being obtained by varying 
the delivery of the pump to the two 
driving motors. Both the latter 
and the pump follow broadly the 
design shown in Fig. 3. — 


THIRD 
PRIZE COMPETITION. 
Notice of awards made 


will appear in the next 
issue. 







































The Electrical Features of the Olympia 


Exhibition. 


By ANDREW STEWART, A.M.LE.E. 


HE Engineering and Machinery 
Exhibition, while it had some 
shortcomings, bore ample evi- 
dence of the ubiquity of the electric 
motor. One was to be found on 

almost every stand where machinery was in 
motion, and if some performed their duty in 
an unostentatious way, this is due more to 
the perfection of the apparatus, and excel- 
lence of manufacture, than to any attention 
which they got. Some were located on the 
top of a stand, and were started up from a 
switch on the wall, or on the floor, and left 
to run all day long, week in and week out. 
Others were built into the machines they 
drive, and of course led a more eventful 
life. 

The latter feature of the show cannot 
fail to impress the engineer whose memory 
takes him back over a number of exhibi- 
tions, great and small. Time was when 
the steam engine played an important part 
in all exhibitions, it was succeeded by, the 
gas engine, and even yet, although it no 
longer persistently obtrudes itself in exhibi- 
tions, there is evidence that the gas engine 
will play an important part in industrial 
history, though probably in large units 
only. 

Now, of course, electricity is the motive 
power which makes the wheels go round, 
and impresses the man in the street with 
the vast importance of mechanism in the 
production of the apparatus which ministers 
to his comfort and convenience. What the 
motive power of the next decade will be, 
time alone can show, and though electricity 
may have a long and successful innings, 
one would have small faith in the inventive 
power of posterity if they concluded that 
its innings would be indefinite. 

At present it holds a position unchal- 
lenged by any rival, and it can be put to a 
greater variety of uses than any other agent, 
whether that agent be a prime or only a 
secondary source of power, or heat. De- 
pending, as it does, on its older rivals, 


steam or gas, yet it has displaced these as * 


a means of driving almost all kinds of 
apparatus. At Olympia you could see it 








driving everything from a set of plate rolls 
and a lathe to a hairbrush, it could be seen 
welding metals in a fraction of the time 
and at a tithe of the cost by any other 
means. The products of the electric 
furnace were seen in the form of car- 
borundum and aluminium. It was seen 
driving the fans, lighting the buildings, and, 
in the annexe, it braved the perils of the 
mighty deep, rendering service to the diver 
in his efforts to salve an imaginary wreck. 
All these things, and more, electricity does, 
and does it well. 

Until recently the electric motor, when 
applied to a machine, was stuck on 
apparently as an _  after-thought, and 
appeared more frequently as an excres- 
cence than as an integral and well-thought- 
out part of the machine. The 30-in. vertical 
boring mill exhibited by Messrs. John Stirk 
& Sons, Halifax, showed what can be 
done where the inherent implicity and 
adaptability of the electric motor is 
realised. The motor is an integral part of 
the pillar which (inter alia) forms the magnet 
yoke. Only the end-plate carrying one 
bearing and screening the commutator can 
be seen, so that easy access is afforded to 
the vital parts of the motor, and it would 
be difficult to evolve a more satisfactory 
design. This‘motor drives on to the lower 
cone pulley by spur gearing, which cannot 
be seen as it is inside the pillar. The motor 
is 2} horse-power, and is capable of giving 
this output at any speed from 800 to 1,600 
revolutions per minute. By utilising the 
full speed range of the motor, the gear boxy 
and the cone pulleys, any speed from 5 to 
250 revolutions per minute may be obtained 
on the table. 

Messrs. Stirk also exhibited on the stand 
of Messrs. Sanderson, Sons, & Newbould, 
where a standard 1o in. lathe, which, how- 
ever, has been modified in order to adapt 
it for 12 in., was shown, driven by a 35 h.p. 
electric motor. Spindle speeds vary- 
ing from 1o to 200 revolutions per minute 
are available, and though the electric drive 
is not so compact as in the case of the 
lathe shown last year by Messrs. Stirk, yet 
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apparently the most has been made of the 
tool. 

Messrs. Craig & Donald showed electric- 
ally-driven plate mangles. These are con- 
trolled by a tramway type controller, and is 
one of the few exhibits in the building where 
the capacity for discovering weak spots, and 
making mischief, inherent to the nature 
of the average shipyard and _boiler- 
shop apprentice, has been foreseen, and 
provided for. Even the controller handle 
can be removed so that it cannot be left 
“on”? and so start the machine un- 
expectedly when the “juice ” comes on 
after the meal hour. Moreover, the man 
or boy who can insert nails in the electric 
brake used on these mangles must have 
more than average ingenuity. 

Among the large electrically-driven tools, 
the angle and joist shearing machines, by 
Messrs. Hy. Pels & Co., deserve notice. 
Here the drive from the motor to the 
driven spindle is by means of a “ Morse”’ 
silent chain. The motor is of course a 
standard stationary motor, but the com- 
bination shows how the standard motor 


FIG. 
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I.—FELECTRICALLY DRIVEN PORTABLE DRILLING 








may be adapted to tool work, and a con- 
siderable ratio of reduction between it and 
the driven spindle rendered possible with- 
out the use of spur gear, or structural 
alterations to the machine itself. Such 
chains are, of course, expensive drives, but 
it must not be overlooked that they render 
possible the use of high-speed motors which 
are cheap. In many cases it is found much 
cheaper to use high-speed motors with a 
reduction gear, than slow-speed motors 
driving more or less direct. 

There are other exhibits of heavy tools 
driven by electric motors, but few present 
any features of note from a purely electrical 
standpoint, though the arrangement of the 
motor on the lathe headstock and planer on 
Messrs. Pollock & McNab, and Cunliffe & 
Croom’s stands showed that efforts are made 
to produce a compact self-contained tool. 
When we come to smaller tools we find that 
another requirement, viz., portability, has 
rendered necessary several departures from 
the lines followed by builders of larger 
tools. Apart from mechanical refinements, 
the operating conditions render necessary 
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the use of spur gear to a very considerable 
extent. Lightness in the motor postulates 
a motor running at the highest practicable 
speed, and the requirements of the work 
render necessary aslow spindle speed. Here 
only spur gear or some of its modifications 
is possible, though there were three notable 
exceptions, viz., Messrs. Wicksteeds’ drill- 
ing and tapping machines, similar machines 
made by Messrs. Campbell & Isherwood 
and exhibited by the United States Metallic 
Packing Co., and the drill shown by Messrs. 
J. Butler & Co. 

The first of these is well known among 
engineers ; it reveals the inherent excellence 
of a simple application of the oldest method 
of transmitting power when combined with 
excellent design and careful attention to 
detail. 

The motor which drives the machine is a 
‘‘Lundell” machine of one, two, or three 
horse power, depending on the size, and it 
drives, by means of a round belt, a large 
wheel, to which is attached the flexible 
shaft which drives the drill head. The 
chief feature of this drive from the motor is 
the adaptation of a small tension run, just 
a miniature of what was used in the days 
of cable tramways to maintain constant 
tension on the cable. Fig. 1 shows the 
machine and the counter-weight, which 
tends to keep the large wheel away from 
the motor pulley, and so maintain the belt 
at uniform tension. This weight may be 
moved out and in if it is found desirable to 
increase or decrease the load transmitted. 
The valuable feature of the appliance is 
that should the drill or tap stick, and the 
load transmitted suddenly increase, the 
weight is overpowered by the pull of the 
belt, and it rises ever so little, and allows 
the belt to slip ; thus relieving the motor of 
excessive load, and, what is more impor- 
tant, preventing the torque applied to the 
drill or tap from exceeding a pre-determined 
amount, which is insufficient to break the 
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tool. Messrs. Wicksteeds’ flexible shaft 
seems to embody many desirable features, 
not the least of which is facility for easy 
repair. As it is merely a number of short 
lengths of shaft each coupled to its neigh- 
bour by a universal joint, the whole enve- 
loped in an armouring, it is readily repaired 
by an ordinary mechanic. 

Another portable tool, of a similar type, 
but employing a telescopic instead of a 
flexible shaft, is that made by Messrs. 
Campbell & Isherwood, and exhibited by The 
United States Metallic Packing Co. The 
machine is operated by a direct or 
alternating current electric motor, and 
drives the spur wheel, through which the 
telescopic shaft passes by means of a pinion. 
There is a universal joint at the drill 
head. 

Another drill which may be described as 
semi-portable, though coming within a 
different category, was exhibited by Messrs. 
Clarke, Chapman & Co., Gateshead-on- 
Tyne. It is a bench drill, which is so 
arranged that it might be more accurately 
described as a miniature radial drill. The 
motor, which forms an integral part of the 
machine, is of + h.p. and is series wound. 
The tool is capable of drilling holes from 
4 in. to ? in. diameter, and the machine may 
be moved out radially from the pillar, and 
may also be swung round it. A somewhat 
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similar appliance was exhibited on the stand 
of the Consolidated Pneumatic Tool Co.,who, 
in addition, showed a complete line of elec- 
tric tools. Last year we noticed these, but 
a recent development is a drill having 
two armatures running in a common field. 
A cross-section of the driving motor is 
shown (Fig. 2), while the whole machine 
opened out parallel to its axis is shown 
(Fig. 3). The advantages of such an 
arrangement are that it permits higher 
motor speeds to be obtained as the arma- 
tures are smaller in diameter. This both 
lightens and cheapens the tool. The dis- 
advantages are that it multiplies the 
chances of breakdown by two as all the 
vulnerable parts of the apparatus have been 
increased in like proportion. The latter is 
of course largely a matter of design and 
manufacture, and it does not outweigh the 
advantages. Another advantage is that it 
gives a shell oval in shape making it easier 
to get the tool into corners, and a long feed 
screw can be used as it goes down the space 
inside the field magnet, where in the case of 
single armature machines the armature 
spindle would prevent such an arrange- 
ment. 

A number of grinding machines were also 
shown by this firm. These are suitable for 
all purposes, and arranged for fixing in the 
tool post of a lathe, planing, or shaping 
machine, for internal grinding, for bench 
work, or for carrying in the hand ; the latter 
are now largely employed for fettling cast- 
ings. 

Messrs. Wolff & Co., Southwark, made an 
excellent display of similar portable electric 
tools and grinders; so also did Messrs. 
Schuchardt & Schutte, Messrs. Ludw. 
Loewe & Co., and The Light Electric Motor 
Co., of Ilford. The latter machines embody 
a few points in the design of the motor, 
which stamps them as original, for certainly 
no portable tool which we have ever seen 
had the armature revolving outside the field 
magnet. 

Large electric generators embodying this 
feature may be seen in some of the older 
works supplying Berlin with electricity. 
The advantages of the arrangement for 
large machines have often been questioned, 
but the matter was not finally settled until 
the firm who made them abandoned the 
design. It appears, however, to have not 
a few advantages for portable tools, one of 
which is that, by reason of the large dia- 
meter of the armature, which, by the way, is 
a ring wound on the inside, a very high 
angular velocity may be obtained with a 
moderate spindle speed ; consequently some 
sizes have no gearing at all; in others a 





planetary gear, similar to that used by the 
Consolidated Pneumatic Tool Co., is em- 
ployed to get the slow speed necessary at 
the drill spindle. It may be remarked 
that the entire outer shell is easily re- 
moved, permitting access to the brush 
gear, &c. 

The exhibit of the Phcenix Dynamo 
Manufacturing Co. was also interesting, 
though, in this case, the tools exhibited are 
not exactly portable. A pillar type drill 
was shown; this has_ proved very 
popular with engineers, as it is compact and 
low in price. It is capable of drilling holes 
up to $ in. diameter in iron or steel, and is 
operated by an electric motor which drives 
the drill spindle through a friction wheel 
and disc; the former may be moved along 
the motor shaft, and by working at various 
diameters on the disc, give a wide range of 
speed to the drill spindle. A totally en- 
closed motor working a combination disc 
and wheel grinder was also shown (Figs. 4 
and5). This set, which is intended for 
setting in the tool room, or may be 
used for many shop purposes, may be 
supplied with the box base and used ona 
bench. 

An interesting exhibit was the “‘ Prescot” 
wire welder seen in operation in the annexe. 
This is made by the British Insulated & 
Helsby, Ltd. It consists of two clamps 
brought together by alever; thesetwoclamps 
take the ends of the wire to be welded, and 
the lever brings them together when the 
welding process is undertaken. Below the 
clamps is a transformer, which consists of a 
number of turns of wire which may be con- 
nected either to a special alternator or to a 
public supply if this is alternating. The 
secondary consists of a single turn of solid 
copper, so that a comparatively small high 
pressure current in the primary produces a 
secondary current of several thousand 
amperes which passes through the clamps 
to the ends of the wire to be welded ; these 
ends are of course pressed together when the 
heavy current passes, and a perfectly homo- 
geneous wire is produced ; when properly 
done there is no trace whatever of the 
weld. 

This welder is made in several sizes 
for wire and small rods, and_ should 
prove a valuable appliance to a wire 
worker. 

An exhibit of a different nature was 
that of the Mordey Fricker Electric Meter 
Co., who showed several meters of varying 
size. 

The prepayment meter is an ingenious 
electrolytic meter, its operation being based 
on the fact that the passage of an electric 

















current through a suitable electro- 
lyte dissolves a certain quantity 
of metal from the anode or metal 
pole at which the current enters 
the solution. In this case, the 
insertion of a penny, a sixpence, 
or any other coin, permits a pro- 
portionate length of copper ribbon 
to be unwound from a roll, and 
immersed in the solution of copper 
sulphate. 

The passage of the electric cur- 
rent gradually dissolves the cop- 
per ribbon, and when it is all 
dissolved the circuit is broken at 
the surface of the liquid, and a 
further coil winds in more copper 
ribbon. Unlike other prepayment 
meters, there is no mechanical 
switch, and the parts of the meter 
are inexpensive and easily re- 
newed. It should be noted that 
the copper is not wasted, for as 
the ribbon is dissolved an equiva- 
lent amount is deposited on the 
cathode, or point where the cur- 
rent leaves the solution, so that 
the loss is only that due to the 
difference in price between ingot FIGS. 
copper and sheet copper, and 
as the amount used in each 
meter is very small, this is almost neg- 
ligible 

The Linolite Co, exhibited ‘‘ Tubolite,” 
which is too well known to require much 
explanation. Judging by the effects at 
many stands, it appears to be one of the 
best methods of illumination for this class 
of work. The tube lamps lend themselves 
to use in angles and corners, in a manner 
which no other lamps do. Their outstand- 
ing advantage, and one which cannot fail to 
be appreciated by exhibitors of machinery, 
is that they illuminate the parts desired 
without the source of the light being unduly 
obtrusive. All that catches the eye is the 
light ‘reflected from the parts on which the 
rays are projected. The difference between 
such a method of illumination and the 
usual arrangement has to be seen to be 
appreciated. 

Messrs. Bergtheil & Young exhibited a 
variety of fans. The electrically operated 
punkah is a type of fan which is novel and 
efficient, the small motor, instead of turning 
blades at a slow speed, as the usual ceiling 
fan motor does, causes a screen carried 
from the roof by two rods to oscillate back. 
wards and forwards, by means of a friction 
disc which rubs alternately on one side and 
then another of the friction disc which 
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4 AND 5.—ELECTRICALLY DRIVEN DISC AND WHEEL GRINDERS. 


PHC: NIX DYNAMO CO, 


takes the place of the motor pulley. The 
effect is excellent, and it should prove 
extremely popular in tropical countries 
where electric supply is available. A fan 
with a single-phase alternating current, 
having large starting torque, about two and 
half times the normal, and capable of speed 
regulation down to zero, was shown on this 
stand. The motor is of the single-phase 
repulsion type. There are few examples 
of this type of motor applied to indus- 
trial purposes, though it is probable 
that, as their advantages are more widely 
recognised and appreciated, they will be 
found even on circuits where polyphase 
current is supplied, operating, of course, on 
one leg of the system. 

This firm showed a printing presscontroller 
of excellent design. It is entirely operated 
by push buttons, one of which closes the 
main circuit; two others are employed, one 
for increase in speed and another for a 
decrease; neither of the two latter have 
any effect whatever if the push button 
closing the main circuit has not been 
pressed. The main switch is operated by 
a solenoid, and the moving of the contact 
lever over the contacts is effected by a 
small motor, the movements of which are 
controlled by the two push buttons already 
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FIG, 6.—ELECTRICALLY DRIVEN BAGGAGE WINCH. CLARKE, CHAPMAN & Co. 


mentioned. The lever stops on the contact 
over which it is passing immediately the 
button is pressed, and if the previous move- 
ment has been for increased speed, simply 
pressing the button for decreased speed 
gives a gradual reduction in speed until the 
button is pressed, when the speed remains 
constant at that point. The push button 
switches have two plungers acting on a 
rocking lever which carries the small con- 
tact arm. 

Among other apparatus which does not 
come within the category of tools or con- 
trolling gear, the electrically-driven winches 
exhibited by Messrs. Clarke, Chapman & 
Co. deserve notice. These consist of a 
winch suitable for dock or shipyard use, 
similar in most respects to the usual steam 


winch. The other exhibit, viz.,a baggage 
winch, is remarkably compact (Fig. 6). 
It is operated by a 3$ h.p. electric motor 
geared to the winding drum by a worm 
gear. 

In conclusion may be mentioned the 
** Percival” self-sustaining arc lainp winch, 
shown by B. Metz, the distinguishing feature 
of which is that it is direct driven—that is 
to say, each turn of the handle gives one 
complete revolution of the drum, and at all 
times the load is self-sustaining either when 
raising or lowering, as immediately the 
handle is released the drum becomes locked 
and the load is sustained. This effect is 
obtained without the use of ratchets or 
pawls, which have often proved liable to 
cause accidents. 


————— 


THIRD PRIZE COMPETITION.—The awards made in connection with this will be 
announced in the next number, in which will also appear particulars of another competition 
of interest to Works Managers, Foremen, Machinists, Gc. 








